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B?IJ�E<�788H;L?7J?EDI

` I *�^_al__�>_f]com
! *�^iff[lm
G *�fcn_l
g *�g_n_l
jg *�gc]lig_n_l
Ha *�gc]lial[g
jG *�gc]lifcn_lm
H *gif[l
gH *�gcffcgif[l
gQ *�gcffcpifnm
" *�j_l]_hn
jH *�jc]igif[l
>?2- *�>ifihct[ncih�^im_�2-"
]`fc *�]ifihs�`ilgcha�ohcnm
mjj+ *�mj_]c_m
<IJQ< *�<h[fsmcm�i`�p[lc[h]_
<O>> *�<g_lc][h�Osj_�>ofnol_�>iff_]ncih
<Q> *�<nf[hnc]�Q_n_lch[ls�>iff_a_
0q *�q[n_l�[]ncpcns
=< *�=fii^�<a[l
=>A< *�=l[h]b_^�>b[ch�A[nns�<]c^
=CD *�=l[ch�C_[ln�Dh`omcih
=N< *�=ipch_�m_log�[f\og_h
>=A *�>[gjsfi\[]n_l�=fii^�Al__�m_f_]ncp_�g_^cog
>><> *�>[h[^c[h�>ioh]cf�ih�<hcg[f�>[l_
>?> *�>_hn_lm�`il�?cm_[m_�>ihnlif�[h^�Kl_p_hncih
>?O *�>snif_nb[f�^cmn_h^cha�nirch
>@ *�>igj_ncncp_�_r]fomcih
>+�PKPYSO *�3GRU\QTHGIXKV�PKPYSO
>CJ *�>bch_m_�b[gmn_l�ip[ls
?AH *�?cl_]n�`_^�gc]li\c[fm
?H *�?ls�g[nn_l
?I< *�?_irslc\i�ho]f_c]�[]c^
@= *�@hlc]bg_hn�=linb
5N *�irc^[ncih�l_^o]ncih�jin_hnc[f
@K@> *�@hn_lij[nbia_hc]�5WINKVOINOG�ITQO
A<@ *�Aiffc]f_�[mmi]c[n_^�_jcnb_fc[f�]_ffm
ADG *�A__^�ch^o]_^�f_]nch
AJN *�Alo]niifcaim[]]b[lc^_
B<GO *�Bon�[mmi]c[n_^�fsgjbic^�ncmmo_
>=N *�Bocff[ch*=[ll_�msh^lig_

SDQ

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



B�(�> *�Bo[himch_�jfom�>snimch_
BD�nl[]n *�B[mnlichn_mnch[f�nl[]n
CG Ä�C_[n�f[\cf_
CN *�C_[n�mn[\f_
DG*. *�Dhn_lf_oech*� D
fP *�Dhn_lh[ncih[f�ohcnm
G>O *�Giha�]b[ch�nlc[]sfafs]_lif
GJN *�Gcjiifcaim[]]b[lc^_
GKN *�Gcjijifsm[]]b[lc^_
H>@ *�Ho]im[f�]igj_ncncp_�_r]fomcih
H>O *�H_^cog�]b[ch�nlc[]sfafs]_lif
HC< *�Ho_ff_l*�Cchnih�<a[l
HC*=< *�Ho_ff_l�Cchnih*=fii^�<a[l
HD> *�Hchcgog�chbc\cnils�]ih]_hnl[ncih
HNMQ *�Hi^c`c_^�N_gcmifc^�M[jj[jiln�Q[mmcfc[^cm
I>=D *�I[ncih[f�>_hn_l�̀ il�=cin_]bhifias�Dh`ilg[ncih
I>>GN *�I[ncih[f�>iggcnn__�ih�>fchc][f�G[\il[nils�Nn[h^[l^m
IG@K *�I[ncih[f�G[\il[nils�`il�@hn_lc]�K[nbia_hm
INK *�Iihmn[l]b�jifsm[]]b[lc^_
>? *�Jjnc][f�^_hmcns
>HK *�Jon_l�g_g\l[h_�jlin_ch
JM *�Jrc^[ncih�l_^o]ncih
K>M *�Kifsg_l[m_�]b[ch�l_[]ncih
KPA< *�Kifsohm[nol[n_^�`[nns�[]c^
MAGK *�M_mnlc]ncih�`c[ag_hn�f_hanb�jifsgiljbcmg
MI< *�Mc\iho]f_c]�[]c^
N>A< *�Nbiln�]b[ch�`[nns�[]c^m
N@H *�Nn[h^[l^�_llil�i`�g_[h
mDa< *�m_]l_nils�Dggohiafi\ofch�<
O<@ *�Olcm�[]_n[n_�\o``_l
O=@ *�Olcm�\il[n_�\o``_l
OBA*K *�Ol[hm`ilgcha�aliqnb�`[]nil*�K
PF *�Phcn_^�Fcha^ig
PK@D *�Phcp_lmcns�i`�Klch]_�@^q[l^�Dmf[h^
PN< *�Phcn_^�Nn[n_m�i`�<g_lc][
PN?< *�Phcn_^�Nn[n_m�?_j[lng_hn�i`�<alc]ofnol_
PNA?< *�Phcn_m�Nn[n_m�Aii^�[h^�?loa�<^gchcmnl[ncih
Q *�Qifn
QA< *�Qif[ncf_�`[nns�[]c^m
UJD *�Uih_�i`�chbc\cncih
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+(� H;L?;M�E<�B?J;H7JKH;

+(+(�=YbYfU`�VUW_[fcibX

+(+(+(�<ccX�VcfbY�dUh\c[Ybg

Hc]li\c[f�]ihn[gch[ncih�i`�̀ ii^�qcnb�]ih]igcn[hn�cffh_mm�b[m�_g_la_^�[m�[� g[dil�

`ii^� m[`_ns� cmmo_� ih� [� afi\[f� m][f_+� <]]il^cha� ni� nb_� Phcn_^� Nn[n_m� Aii^� [h^� ?loa�

<^gchcmnl[ncih�%PNA?<&)�[\ion�00�gcffcih�][m_m�i`�̀ ii^�l_f[n_^�̂ cm_[m_m�[h^�6)---�^_[nbm�

i]]ol�[hho[ffs� %PNA?<)� .664&+�Jh_�i`�nb_�l_[mihm�`il�nb_�ch]l_[m_�ch�̀ ii^�\ilh_�^cm_[m_m�

]iof^�\_�nb_�ch]l_[m_�ch�nb_�ch^cpc^o[fm�ch�bog[h�jijof[ncih�pofh_l[\f_�ni�^cm_[m_m�\_][om_�

i`�nb_cl�[a_�il�b_[fnb�mn[nom+�Ob_m_�ch`_]ncihm�[l_�j[lnc]of[lfs�[�]ih]_lh�`il�nb_�[a_^)�ch`[hnm�

[h^� cggohi]igjligcm_^� ch^cpc^o[fm+�Jnb_l�l_[mihm�]iof^�\_�]b[ha_m�ch� `ii^� b[h^fcha�

jli]_^ol_m�[h^�]ihmogjncih�b[\cnm�i`�nb_�jo\fc]+�>ihn[gch[ncih�g[s�i]]ol�[n�p[lciom�mn[a_m�

i`�jli^o]ncih)�jli]_mmcha)�^cmnlc\oncih)�g[le_ncha�[h^�b[h^fcha�i`�̀ ii^+�Ob_�>_hn_lm� `il�

?cm_[m_�>ihnlif�[h^�Kl_p_hncih�%>?>&�oh^_l�PNA?<�b[m�_mn[\fcmb_^�]_ln[ch�j[nbia_hm�[m�

m_hnch_f� ila[hcmgm� ni� gihcnil� `il� `ii^� \ilh_� ch`_]ncihm� \_][om_� i`�jl_p[f_h]_)� l[jc^�

gofncjfc][ncih)�_[m_�i`�nl[hmgcmmcih�[h^�`oh^[g_hn[f�^c``c]ofns�ch�]ihnlif�]ihn[chg_hn+

Ob_�e_s�ila[hcmgm�c^_hnc`c_^� ch�`ii^�\ilh_�ch`_]ncihm�[l_�3GRU\QTHGIXKV�PKPYSO'�

AGQRTSKQQG�mjj++�DKVWOSOG�KSXKVTQOXOIG'�<OWXKVOG�RTSTI\XTMKSKW'�ANOMKQQG�mjj++�COHVOT� mjj+)�

[h^� 5WINKVOINOG� ITQO� -.247� C4+� 3GRU\QTHGIXKV�PKPYSO� [h^� AGQRTSKQQG� mjj+� nij� nb_�

chp_hnils�i`�̀ ii^�big_�\[]n_lc[f� ch`_]ncihm� ch�Iilnb�<g_lc][+� M_]_hnfs)�]ih]_lhm�[\ion�

]_ln[ch�gc]liila[hcmgm�mo]b�[m�AGQRTSKQQG�[h^�5WINKVOINOG�ITQO�%~+�ITQO#� nb[n�]ihn[gch[n_�

`ii^�[l_�ch]l_[mcha�\_][om_�i`�nb_�_g_la_h]_�i`�gofnc^loa�l_mcmn[hn�AGQRTSKQQG�X\UNORYVOYR�

^_`chcncp_�nsj_� .-1�%?O*� .-1&� [h^�5'� ITQO� fb[n�b[p_� ch]l_[m_^� chn_mnch[f� ncmmo_�[^b_l_h]_

.
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jlij_lnc_m�[h^�[\cfcns�ni�m_]l_n_�mbca[�fce_�nirchm�%~+�3TQO�-.247�C4&+�3GRU\QTHGIXKV�PKPYSO�

b[m� [fmi� \_]ig_� [� ]ih]_lh� [m� [� ^c[llb_[f� j[nbia_h�ilcach[ncha� `lig� `ii^� [h^� q[n_l+�

<]bc_pcha�nb_�ofncg[n_�ai[f�i`� `ii^�m[`_ns�l_kocl_m� gofnc`i][f�d`Ubb]b[�[h^�]i*ij_l[ncih�

\_nq__h�p[lciom�[a_h]c_m�[h^�ch^cpc^o[fm�_rn_h^cha�`lig�nb_�`[lg�ni�nb_�]ihmog_l+

+(+(,(�9Uadm`cVUWhYf]cg]g

>[gjsfi\[]n_lcimcm�cm�][om_^�\s�ila[hcmgm�\_fihacha�ni�3GRU\QTHGIXKV�PKPYSO��ITQO��

QGVO�mj_]c_m)�[h^�cn�b[m�_g_la_^�[m�nb_� f_[^cha�][om_�i`� \[]n_lc[f�_hn_lc]�^cm_[m_� ch�Iilnb�

<g_lc][+�Dn�cm�_mncg[n_^�nb[n�[\ion�/+1�gcffcih�][m_m�i]]ol�[hho[ffs�ch�nb_�Phcn_^�Nn[n_m�i`�

<g_lc][�%PN<&�%Alc_^g[h�_n�[f+)�/---&)�qbc]b�cm�gil_� nb[h�nb[n�T _AGQRTSKQQG�[h^�ANOMKQQG�

]ig\ch_^+

>[gjsfi\[]n_lcimcm�cm�[�tiihinc]�^cm_[m_�[h^� ch`_]ncihm�ch�bog[hm�[l_�]bc_`fs�`ii^�

\ilh_�[h^�`ii^m�i`�[hcg[f�ilcach�jf[s�[�mcahc`c][hn�lif_�ch�nb_�nl[hmgcmmcih�i`�nb_�^cm_[m_+�

@jc^_gcifiac][f�mno^c_m�b[p_�l_p_[f_^�[�g[dil�[mmi]c[ncih�\_nq__h�3GRU\QTHGIXKV�ch`_]ncih�

ch�bog[hm�[h^�b[h^fcha�[h^�]ihmogjncih�i`�l[q�il�oh^_l]iie_^�jiofnls�g_[n�%?_gcha�_n�

[f+)� .6548�Ji_mnlig�_n�[f+)� .651&+

+(+(-(�;Wcbca]Y�ghUh]gh]Wg�Uh�U�[`UbWY

Dn� b[m� \__h� _mncg[n_^� nb[n� nb_� ]imnm� i`� nb_� []on_� cffh_mm� `lig� `ii^� big_�

>[gjsfi\[]n_l�[l_�!�14.+4�gcffcih�[h^�nb_�]imnm�i`�>[gjsfi\[]n_l�[mmi]c[n_^�Bocffc[h*=[ll_�

Nsh^lig_� %B=N&� [l_� !025+5� gcffcih+� >ig\chcha� []on_� [h^� ]blihc]� ]imnm)� cn� ][om_m� [h�

_mncg[n_^�!.+/�\cffcih�fimm� ni�nb_�PN<�_p_ls�s_[l+�Obcm�_mncg[n_�̂ i_m�hin�ch]fo^_�inb_l�]imnm�

chpifp_^�mo]b�[m� nl[p_f�ni�i\n[ch�g_^c][f�][l_)�ncg_�fimn�̀ lig�qile)�]imnm�i`�inb_l�]blihc]�

]igjfc][ncihm�[h^�j[ch�[h^�mo``_lcha�%@MN�PN?<)�/--.&+

,
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+(+(.(�J]aYg�dUgh

3GRU\QTHGIXKV� ila[hcmgm� b[p_� \__h� l_]iahct_^� [m� [hcg[f� j[nbia_hm� mch]_� nb_�

D6--$m+� Dhp_mnca[ncihm� i`� [\ilncihm� ch� mb__j� %H]A[^_s[h)� .6.0&� [h^� ][nnf_� %Ngcnb�[h^�

O[sfil)�.6.6&�f_^�ni�nb_�^cm]ip_ls�i`�[�h_q)�ohc^_hnc`c_^�ila[hcmg�qbc]b�q[m�][ff_^�COHVOT�

LKXYW'�Dh�.60.)�[�pc\lci�q[m�cmif[n_^�̀ clig�nb_�d_doh[f�go]im[�i`�][nnf_�qcnb�̂ sm_hn_ls�[h^�[fmi�

`clig� ][fp_m�qcnb� _hn_lcncm+� Obcm� ila[hcmg�q[m� mcgcf[l� ni� COHVOT�LKXYW�\on� [hnca_hc][ffs�

^cmnch]n�[h^�mi�q[m�][ff_^�COHVOT�PKPYSO'�?isf_�%.611&�cmif[n_^�[�pc\lci�`clig�`_]_m�i`�jcam�

qcnb�^c[llb_[�[h^�h[g_^�cn� COHVOT�ITQO'�Fcha�%.624&�i\m_lp_^�nb_m_�cf[Ub]gag�ch�nb_�\fii^�

i`�bog[hm�qcnb�̂ c[llb_[+�Dh�.630)�nb_�h[g_�i`�nb_�ila[hcmg�q[m�]b[ha_^�ni�3GRU\QTHGIXKV�

PKPYSO� %N_\[f^�[h^�Q_lih)� .630&+

+(+(/(� C]WfcV]c`c[m

3GRU\QTHGIXKV� [l_�al[g�h_a[ncp_)�mf_h^_l)�]olp_^�[h^�gincf_�li^m�g_[molcha�[\ion�

-+2� ni�5+-�jg�fiha�[h^�-+/�ni�-+2� jg�qc^_�%K_hh_l)� .655&+�Ob_�a_hom�3GRU\QTHGIXKV�cm�

jf[]_^�ch�nb_�^_fn[,�_jmcfih�mo\^cpcmcih�i`�@VTXKTHGIXKVOG�qbc]b�ch]fo^_m�8KQOITHGIXKV�[h^�

1VITHGIXKV�%I>=D)�/--/&+�Ob_�a_hom�h[g_�3GRU\QTHGIXKV�]ig_m�`clig�Bl__e�qbc]b�g_[hm�

[�]olp_^�li^�%N_\[f^�[h^�Q_lih)� .630&+�Ob_s�[l_�gc]li[_lijbcfc]� l_koclcha�l_^o]_^�f_p_fm�

i`�irsa_h� `il� aliqnb+� N_\[f^� [h^� Q_lih� %.630&� jlijim_^� ni� ch]fo^_� gc]li[_lijbcfc]�

\[]n_lc[� [h^� inb_l� pc\lcim� nb[n� q_l_� ohl_f[n_^� ni� COHVOT� INTQKVGK� ih� nb_� \[mcm� i `�nb_cl�

ho]f_inc^_�\[m_�]igjimcncih�%gif"�Bo[hch_�jfom�>snimch_&�[m�q_ff�[m�nb_cl�[\cfcns�ni�om_�

moa[lm� _cnb_l� irc^[ncp_fs� il� `_lg_hn[ncp_fs)� chni� [hinb_l� a_hom)� 3GRU\QTHGIXKV'� Ob_cl�

ao[hch_� jfom� ]snimch_� %B� (�>&� ]ihn_hn� cm� fiq)� [\ion� /5� ni� 05� gif"� %Ngc\_ln)� .651&+�

<fnbioab�3GRU\QTHGIXKV�ila[hcmgm�[l_�gc]li[_lijbcfc])�nb_cl�g_n[\ifcmg�cm�[_li\c]�[h^

-
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oncfct_�[gchi�[]c^m�[h^�chn_cg_^c[n_m�i`�nb_�nlc][l\irsfc]�[]c^�]s]f_+�>[gjsfi\[]n_lm�[l_�

oh[\f_�ni�`_lg_hn�il�irc^ct_� ][l\ibs^l[n_�mo\mnl[n_m+�Ob_�3GRU\QTHGIXKV�mjj+�i`�g_^c][f�

cgjiln[h]_�mo]b�[m�>+�PKPYSO%� 3'� ITQO%� 3'� QGVO�[l_�nb_lgijbcfc]� [h^�l_kocl_�1/}*10}�>� `il�

ijncg[f� aliqnb)� ohfce_�>+�LKXYW�qbc]b�jl_`_lm� /2à�>+� Obcm� `_[nol_� cm� om_^�ni� ^cmnchaocmb�

nb_lgijbcfc]�>[gjsfi\[]n_lm�`lig�inb_l�>[gjsfi\[]n_lm+�<\ion�62*65"�i`�>[gjsfi\[]n_l�

ch`_]ncihm�ch�bog[hm�[l_�][om_^�\s�>+�PKPYSO�qbcf_�nb_�l_mn�[l_�][om_^�\s�>+�ITQO� %F[lg[fc�

_n�[f+)�.650&+�Jh�jlcg[ls�cmif[ncih�>[gjsfi\[]n_lm�_rbc\cn�nqi�]ifihs�`ilgm)� %.&� al[s)�`f[n)�

cll_aof[l�[h^�mjl_[^cha�nsj_�_mj_]c[ffs�ih�̀ l_mbfs�jl_j[l_^�g_^c[�[h^�%/&�lioh^)�]ihp_r�[h^�

afcmn_hcha� qcnb�fcnnf_�mjl_[^cha�%Ngc\_ln)� .645&+�Ob_�aliqnb�i`�nb_�ila[hcmg�cm�`[mnc^ciom)�

l_koclcha�[\ion�/1*15�biolm�`il�l_]iahct[\f_�aliqnb)�\on�15*4/�biolm�qb_h�ihfs�p_ls�`_q�

ila[hcmgm�[l_�jl_m_hn�ch�nb_�chi]ofog+

Dmif[ncih� i`�>[gjsfi\[]n_lm� l_kocl_m� mj_]c[fct_^� f[\il[nils� n_]bhcko_m+� Nocn[\f_�

g_^c[�`il�nl[hmjiln�[h^�mnil[a_�ch]fo^_�[�m_gcmifc^�\lo]_ff[�g_^cog�qcnb�.-"�mb__j�\fii^�

%R[ha�_n�[f+)� .65-&)�>[ls�=f[cl�g_^c[�qcnb�^_]l_[m_^� [a[l� %>[ls� [h^�=f[cl)� .631&)� [h^�

[fe[fch_�j_jnih_�q[n_l�qcnb�nbciafs]if[n_�[h^�]smnch_�%R[ha�_n�[f+)� .650&+�N_f_]ncp_�g_^c[�

nb[n�mojjiln�nb_�aliqnb�i`�>[gjsfi\[]n_lm�[h^�[n�nb_�m[g_�ncg_�mojjl_mm�nb_�aliqnb�i`�inb_l�

_hn_lc]�gc]li\_m�[l_�h_]_mm[ls�`il�nb_cl�cmif[ncih+�H[hs�^c``_l_hn�`ilgof[ncihm�b[p_�\__h�

om_^�̀ il�m_f_]ncp_�cmif[ncih�i`�>[gjsfi\[]n_lm+�N_f_]ncp_�g_^c[�ch]fo^_�\fii^�̀ l__�g_^c[�mo]b�

[m� ]b[l]i[f� ]_`ij_l[tih_� ^_irs]bif[n_� [a[l� %>>?<&� %Con]bchmih� [h^� =ifnih)� .651&)�

]b[l]i[f�\[m_^�m_f_]ncp_�g_^cog�%>NH&� %F[lg[fc�_n�[f+)� .653&� [h^�m_gcmifc^�\fii^�`l__�

gincfcns�g_^cog�%NNH&�%Biim_hm�_n�[f+)�.656&)�[h^�\fii^�]ihn[chcha�g_^c[�mo]b�[m�>[gjs*�

>Q<�g_^cog�%M_fc_l�_n�[f+)�.650&�[h^�Neclliq�g_^cog�%Neclliq)�.644&+�Kl_mnih�\fii^�̀ l__
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g_^cog� qbc]b� ]ihn[chm� ]_`ij_l[tih_�qilem� q_ff� `il� lionch_� cmif[ncih� i`�nb_lgijbcfc]�

>[gjsfi\[]n_lm�%=ifnih�[h^�>i[n_m)� .650&+

+(+(0(� ?XYbh]Z]WUh]cb

Ob_� c^_hnc`c][ncih� i`�>[gjsfi\[]n_lm� jim_m� ]_ln[ch� ^c``c]ofnc_m� \_][om_� i`�nb_cl�

`[mnc^ciom�h[nol_�i`�aliqnb�[h^�ch[\cfcns�ni�`_lg_hn�moa[lm+�Ob_�mn[h^[l^�n_mnm�_gjfis_^�̀ il�

]b[l[]n_lctcha�>[gjsfi\[]n_lm�[l_�irc^[m_)�][n[f[m_)�bcjjol[n_�bs^lifsmcm)�f[n_r�[aafonch[ncih�

[h^� mom]_jnc\cfcns� ni� [hnc\cinc]m)�j[lnc]of[lfs�h[fc^crc]�[]c^�[h^� ]_jb[finbch+� >+�PKPYSO� cm�

jimcncp_�`il�irc^[m_)�][n[f[m_)�f[n_r�[aafonch[ncih�[h^�bcjjol[n_�n_mnm)�aliqm�[n�1/}�>)�[h^�cm�

m_hmcncp_�ni�h[fc^crc]�[]c^�\on�l_mcmn[hn�ni�]_jb[finbch+�Ciq_p_l)� mom]_jnc\cfcns�ni�h[fc^crc]�

[]c^�][h�hi� fiha_l�\_�l_a[l^_^�[m�[�l_fc[\f_�g_[hm�i`�̂ c``_l_hnc[ncha�> �PKPYSO�[h^�>+� ITQO�

`lig�inb_l�g_g\_lm�i`�nb_�a_hom�3GRU\QTHGIXKV'�I[fc^crc]�[]c^�l_mcmn[hn�>[gjsfi\[]n_lm�

g[s� \_� gcmc^_hnc`c_^� [m� >+� QGVO� il� inb_l� mj_]c_m� nb[n� [l_� chnlchmc][ffs� l_mcmn[hn� ni� nbcm�

]igjioh^�%<fnq_aa�_n�[f+)� .654&+�Ob_�^cmnch]ncih�\_nq__h�>+�PKPYSO�[h^�>+�ITQO�cm�_hncl_fs�

^_j_h^_hn�ih�[�mchaf_�n_mn)�nb_�bcjjol[n_�bs^lifsmcm+�3'�PKPYSO�cm�bcjjol[n_�jimcncp_�qbcf_�>+�

ITQO�cm� bcjjol[n_�h_a[ncp_)�[fnbioab�bcjjol[n_�h_a[ncp_�>+�PKPYSO�[h^�bcjjol[n_�jimcncp_�>+�

ITQO�b[p_�\__h�i\m_lp_^�%Biimm_hm�[h^�=ontf_l)� .66/&+

+(+(1(� IYfchmd]b[�cZ�-=GJOFI>=?MAK�EAENHD

No\nsjcha� i`�3GRU\QTHGIXKV�PKPYSO� cm� _mm_hnc[f� `il�_jc^_gcifiac][f� joljim_m� ni�

^cm]lcgch[n_�\_nq__h�mnl[chm�l_fc[\fs�[h^�[]]ol[n_fs�ch�il^_l�ni�_fo]c^[n_� nb_�miol]_m�[h^�

gi^_m�i`�nl[hmgcmmcih+�N_p_l[f�g_nbi^m�b[p_�\__h�̂ _m]lc\_^�̀ il�nsjcha�3GRU\QTHGIXKV�mjj+�

ch]fo^cha� \cinsjcha)�m_linsjcha)�jf[mgc^�nsjcha)�_htsg_�jli`cf_�[h[fsmcm)�l_mnlc]ncih�̂ ca_mn�

[h[fsmcm)� [h^�jb[a_�nsjcha+�Hif_]of[l�g_nbi^m�mo]b�[m�l_mnlc]ncih�_h^iho]f_[m_�[h[fsmcm
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%K[nnih�_n�[f+)� .66.&)� [h[fsmcm�qcnb�a_h_m� _h]i^cha� `il�lMI<�%Fc_bf\[o]b�_n�[f+)� .66.&)�

jf[mgc^�[h[fsmcm�%=l[^\ols�_n�[f+)�.650&)�gofncfi]om�_htsg_�_f_]nlijbil_mcm�[h[fsmcm�nsjcha�

%<_m]b\[]b_l�[h^�Kc``[l_nnc)� .656&�[h^�`f[a_ffch�a_h_�nsjcha�%I[]b[gech�_n�[f+)� .663&�b[p_�

\__h�om_^�ch�nb_�l_]_hn�s_[lm�ni�]b[l[]n_lct_�>[gjsfi\[]n_lm+�Ciq_p_l)�m_linsjcha�ni�^_n_]n�

b_[n� f[\cf_� %CG&� [hnca_hm� il� - � %b_[n� mn[\f_&� [hnca_hm� b[m� jf[s_^� [h� cgjiln[hn� lif_� ch�

oh^_lmn[h^cha�nb_�_jc^_gcifias�[h^�c^_hnc`scha�nb_�miol]_�i`�>[gjsfi\[]n_l�ch`_]ncihm+

N_linsjcha�m]b_g_m�̂ _p_fij_^�ch�>[h[^[)�\[m_^�ih�b_[n�mn[\f_�%CN*�K_hh_l&�[h^�b_[n�

f[\cf_�%CG*�Gcil&�[hnca_hm�[l_�nb_�gimn�m_hmcncp_�[h^�̂ cm]lcgch[nils�jb_hinsjc]�g_nbi^m�̀ il�

nsjcha� 3GRU\QTHGIXKV�PKPYSO� [h^� b[p_� a[ch_^� chn_lh[ncih[f� []]_jn[h]_� [m� l_`_l_h]_�

g_nbi^m�%K_hh_l�[h^�C_hh_mms)�.65-�[h^�Gcil�_n�[f+)� .65/&+�Ob_m_�g_nbi^m�b[p_�jf[s_^�[h�

cgjiln[hn�lif_�ch�_jc^_gcifiac][f�chp_mnca[ncihm�[h^�c^_hnc`scha�nb_�miol]_�i `�ch`_]ncih�i`�

>[gjsfi\[]n_l�ila[hcmgm�%K[nnih�_n�[f+)� .66.&+

=cinsjcha�cm�[fmi�om_^�]iggihfs)�[h^�]ihmcmnm�i`�n_mnm�nb[n�̂ _n_lgch_�l_mcmn[h]_�ni�

]_ln[ch�[hnc\cinc]m)�^s_m)�[h^�]b_gc][fm+� Jh�nb_�\[mcm�i`�n_mn�[ll[ha_g_hnm� [h^�l_mofnm)� [�

`caol_�]i^_�ch^c][n_m�\inb�mj_]c_m�[h^�\cinsj_�%K[nnih�[h^�R[]bmgonb)� .66/&+

Oi�mn[h^[l^ct_�m_linsjcha�ih�[h�chn_lh[ncih[f�\[mcm)�nb_�Dhn_lh[ncih[f�>iggcnn__�ih�

N_linsjcha�3GRU\QTHGIXKV�%.652&�l_]igg_h^_^�nb[n�nb_�msmn_gm�i`� K_hh_l�[h^�Gcil�\_�

[^ijn_^�[h^�l_`_ll_^�ni�[m�nb_�CN�[h^�CG�msmn_gm�l_mj_]ncp_fs� %K[nnih�[h^�R[]bmgonb)�

.66/&+�Ob_�K_hh_l�m]b_g_�b[m�\__h�om_^�_rn_hmcp_fs�[h^�̀ ilgm�nb_�\[mcm�`il�[�m]b_g_�%G@K�

m]b_g_&� l_]_hnfs� ^_p_fij_^� [n� nb_� G[\il[nils� i`� @hn_lc]� K[nbia_hm)� Ko\fc]� C_[fnb�

G[\il[nils� N_lpc]_m)�PF�%Alimn�_n�[f+)� .665&+� Ob_�CN� [hnca_h�_rnl[]n)� chmn_[^�i`�pc[\f_�

mo\]ofnol_�][h�\_�om_^�`il�m_linsjcha�qcnb�CN�msmn_g�qb_l_[m)�CG�msmn_g�h__^m�fcp_�]_ffm
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%Alc]e_l)� .653&+

<fnbioab� m_linsjcha� m]b_g_m� b[p_� aii^� ^cm]lcgch[nils� jin_hnc[f� ch� c^_hnc`scha�

ohl_f[n_^�mnl[chm)�nb_s�[l_�]igjf_r�[h^�f[\ilciom�[h^�l_kocl_�l_[a_hnm�nb[n�[l_�_rj_hmcp_�[h^�

ncg_�]ihmogcha�ni�jli^o]_+�C_h]_)�p_ls�`_q�f[\il[nilc_m�jlipc^_�m_linsjcha�`[]cfcnc_m�[h^�

nb_s�[l_�nb_l_`il_�hin�_[mcfs�[]]_mmc\f_�ni�l_m_[l]b_lm�%K[nnih�[h^�R[]bmgonb)� .66/&+�Ob_�

f_p_f�i`�ohnsj_[\cfcns�cm�[�]ih]_lh�ch�\inb�m_linsjcha�m]b_g_m)�j[lnc]of[lfs�nb_�CG�m]b_g_+�

Dh�a_h_l[f)�hihnsj_[\cfcns�i`�nb_�CN�m]b_g_�ch�bog[h�[h^�p_n_lch[ls�mnl[chm�cm�l_jiln_^�ni�

\_�f_mm�nb[h�/-"+�E[]i\m*M_cnmg[�_n�[f+�%.662&� l_jiln_^�[�l[n_�i`�/-"�ohnsj_[\cfcns�qbcf_�

I_cfmih�[h^�I_cfmih�%.666&�mn[n_^�nb[n�.3"�i`� mnl[chm�i`�jiofnls�ilcach�q_l_�ohnsj_[\f_+�

<]]il^cha�ni�N[f[g[�_n�[f+�%.66-&�[h^�E[]i\m*M_cnmg[�_n�[f+�%.662&�nb_�nsj_[\cfcns�i `�mnl[chm�

q[m�]f_[lfs�[``_]n_^�\s�mnil[a_�i`�mnl[chm�\_`il_�nsjcha+�T[h�_n�[f+�%�.66.�&�jichn_^�ion�nb[n�nb_�

ch`fo_h]_�i`�_hpclihg_hn[f�`[]nilm�ih�nb_�mn[\cfcns�i`�gimn�i`�nb_m_�jb_hinsjc]�jlij_lnc_m�ih�

qbc]b�nb_�m_linsjcha�m]b_g_m�l_fs�ih�cm�[�g[dil�q_[eh_mm�i`� nb_m_�n_]bhcko_m+

+(+(2(� FUh\c[Yb]W�dfcdYfh]Yg

3GRU\QTHGIXKV�PKPYSO�b[p_�\__h�c^_hnc`c_^�[m�[�mcahc`c][hn�][om_�i`�_hn_lc]�^cm_[m_�

ch�bog[hm�[h^�[hcg[fm+�Ob_�`clmn�[]]iohn�i`�cnm� j[nbia_hc]�jlij_lns�ch�bog[hm�]ig_m�`lig�

Fcha�%.624&�qbi�cmif[n_^�nbcm�ila[hcmg�`lig�nb_�\fii^�i`�]bcf^l_h�qcnb�̂ c[llb_[+�Ob_�_r[]n�

g_]b[hcmg� \s� qbc]b� >[gjsfi\[]n_lm� jli^o]_� ^cm_[m_� b[m� hin� \__h� `offs� _fo]c^[n_^+�

Ciq_p_l)�nbl__�g_]b[hcmgm�b[p_�\__h�jimnof[n_^�mo]b�[m�%c&�[^b_l_h]_�[h^�jli^o]ncih�i`�

_hn_linirchm)�][omcha�m_]l_nils�^c[llb_[�%cc&�chp[mcih�[h^�jlifc`_l[ncih�qcnbch�nb_�chn_mnch[f�

_jcnb_fcog�][omcha�̂ [g[a_�[h^�[h�ch`f[gg[nils�l_mjihm_�]fchc][ffs�g[hc`_mn_^�[m�̂ sm_hn_ls�

[h^�^c[llb_[�[h^�%ccc&�nl[hmfi][ncih�ch�qbc]b�nb_�ila[hcmgm�j_h_nl[n_�nb_�chn_mnch[f�go]im[)
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][omcha�gchcg[f� ^[g[a_� [h^�jlifc`_l[ncih� ch�nb_� f[gch[�jlijlc[�[h^�g_m_hn_lc]� fsgjb�

hi^_m)�qcnb�i]][mcih[f�_rnl[chn_mnch[f�ch`_]ncihm�mo]b�[m�g_hchacncm)�]bif_]smncncm)�olch[ls�

ch`_]ncihm�%G_pch_�_n�[f+)� .650&+

Ob_�ch`_]ncp_�^im_�cm�p_ls�mg[ff�[h^�bog[h�̀ __^cha�mno^c_m�moaa_mn�nb[n�ihfs�[\ion�

1--*2--�\[]n_lc[�[l_�h__^_^�ch�mig_�ch^cpc^o[fm�ni�][om_�̂ cm_[m_�%=f[]e�_n�[f+)�.655&+�M[l_fs)�

]igjfc][ncihm� [l_� i\m_lp_^� mo]b� [m� l_[]ncp_� [lnblcncm)� b_gifsnc]� ol_gc[� msh^lig_� [h^�

m_jnc]_gc]�ch`_]ncihm�i`�[hs�ila[h+�A[n[fcnc_m�[l_�l[l_�ch�b_[fnbs�ch^cpc^o[fm�\on�g[s�i]]ol�

ch�cggohi]igjligcm_^�il�̂ _\cfcn[n_^�j[nc_hnm+�H_hchacncm)�l_]oll_hn�]bif_]smncncm)�[h^�jimn�

ch`_]ncp_�jifsh_olij[nbc_m�mo]b�[m�Bocffc[h*=[ll_�msh^lig_�[h^�Hcff_l*Acmb_l�msh^lig_�

i]]ol�[m�p_ls�l[l_�]igjfc][ncihm�%<fcim)� .6648�<fn_elom_�_n�[f+)� .666&+

Dhnli^o]ncih�i`�j[nbia_hc]�mnl[chm�^_lcp_^�`lig�bog[hm�qcnb�_hn_li]ifcncm�ch^o]_^�

^c[llb_[�ch�h_qfs�b[n]b_^�]bc]em� %Moct*K[f[]cim�_n�[f+)� .65.&+�<jjlircg[n_fs�b[f`�i`�nb_�

mnl[chm�cmif[n_^�̀ lig�bog[h�̂ c[llb_[�][m_m�jli^o]_^�[�]bif_l[�l_f[n_^�_hn_linirch�%C[lcb[l[h�

[h^�K[hcal[bc)�.66-&+�>_ln[ch�mnl[chm�i`�>+�PKPYSO�̀ lig�bog[h�][m_m�i`�B=�N�b[p_�\__h�mbiqh�

ni�][om_�j[l[fsmcm�ch�sioha�]bc]em�%C[lcb[l[h�_n�[f+)� .666&+

.+.+6+� @jc^_gcifias

Himn�[hcg[fm�[h^�jiofnls)�^ig_mnc][n_^�[m�q_ff�[m�qcf^)�[l_�[msgjnig[nc]�][llc_lm�

i`� >[gjsfi\[]n_l� ila[hcmgm� ch� nb_cl� a[mnlichn_mnch[f� %BD&� nl[]nm� %Neclliq)� .65/&+�

>[gjsfi\[]n_lm�[l_�o\ckocniom�ila[hcmgm�[h^� nb_cl�_jc^_gcifias� cm�kocn_�]igjf_r+�Ob_�

ila[hcmgm�b[p_�\__h�cmif[n_^�`lig�nb_�BD�nl[]nm�i`�][nnf_)�jcam)�mb__j)�^iam�[h^�][nm)�`_l[f�

[hcg[fm�[h^�\cl^m+�Rcf^�\cl^m�[fmi�][lls�nb_m_�ila[hcmgm�ch�nb_cl�BD�nl[]nm+

Ciq_p_l)�nb_�al_[n_mn�mcahc`c][h]_�i`�nb_m_�ila[hcmgm�cm�[nnlc\on_^�ni�nb_�chn_mnch[f
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][lh[a_�ch�̂ ig_mnc][n_^�\licf_l�]bc]e_hm+�Obcm�cm�^o_�ni� nb_�jin_hnc[f�`il�WcbhUa]bUh]cb�i`�

][l][mm_m� ^olcha�g[mm� g_]b[hct_^� jli]_mmcha+� Dh�Iilnb�<g_lc][)� gimn� i`�nb_� ]bc]e_h�

g[le_n_^� [l_� ]ihn[gch[n_^� qcnb� >+� PKPYSO'� <� l_]_hn� nqi� s_[l� mno^s� \s� nb_� Hchh_min[�

?_j[lng_hn�i`�C_[fnb� `ioh^�nb[n�55"�i`�jiofnls�m[gjf_^�`lig�fi][f�moj_lg[le_nm�n_mn_^�

jimcncp_� `il�>[gjsfi\[]n_lm�%PNA?<)�/---&+�Kli]_mmcha�[h^�j[]e[acha�i`�]bc]e_h�g_[n�

jlipc^_m�mocn[\f_�]ih^cncihm�nb[n�̀ [pil�molpcp[f�i`�>[gjsfi\[]n_lm� %Alc]e_l�[h^�K[le)�.656&+�

Ob_l_�cm�_pc^_h]_�nb[n�>[gjsfi\[]n_lm�molpcp_�\_nn_l�ih�jiofnls�g_[n�nb[h�ih�jile�][l][mm_m�

%Ji_mnlig�[h^�̂ _�Rcf^_)�.650&+�Kiofnls�g_[n�n_h^m�ni�\_�gicmn�qb_h�mif^�[h^�nbcm�gicmnol_�

g[s�jlin_]n�>[gjsfi\[]n_lm�^olcha�mnil[a_�%Alc]e_l�[h^�K[le)� .656&+�A_]_m�`lig�ch`_]n_^�

\cl^m�g[s�]ihn[gch[n_�nb_�mol`[]_�i`�_aam+

<�m_[mih[f�j[nn_lh�b[m�\__h�i\m_lp_^�ch�nb_�ch]c^_h]_�i`�>[gjsfi\[]n_l�ch`_]ncihm�

qcnb�gimn�][m_m�i]]ollcha�\_nq__h�nb_�mogg_l�gihnbm�i`�Eofs�ni�N_jn_g\_l�̀ iffiq_^�\s�[�

m_]ih^�j_[e�_rn_h^cha�̀ lig�gc^�Iip_g\_l�nblioab�gc^�?_]_g\_l+�Iih*]bfilch[n_^�q[n_l�

[h^�ohj[mn_olct_^�gcfe�[fmi�b[p_�\__h�cgjfc][n_^�ch�ion\l_[em�[fnbioab�nb_cl�]ihnlc\oncih�

cm�]igj[l[ncp_fs�fiq+�Himn�i`�nb_�bog[h�ch`_]ncihm�[l_�̂ o_�ni�]ihmogjncih�i`�oh]iie_^�il�

oh^_l�]iie_^�jiofnls�g_[n+�Q_a_n[\f_m�]iof^�\_]ig_�[�jin_hnc[f�miol]_�i`�nb_�ch`_]ncih�[m�

Fog[l�_n�[f+� %/--.&� b[p_� l_jiln_^� cmif[ncih�i`� 3GRU\QTHGIXKV�PKPYSO�\cinsj_� .� `lig�/�

p_a_n[\f_� m[gjf_m� ion�i`�23� m]l__h_^+� H[hs� mno^c_m� jichn�ni� nb_� `[]n� nb[n�gimn�bog[h�

ch`_]ncihm�[l_�^_lcp_^�`lig�]bc]e_h*ilcach�mnl[chm+�<�mcahc`c][hn�]ill_f[ncih�_rcmnm�\_nq__h�

b[h^fcha� il� jl_j[lcha� i`�l[q�]bc]e_h�[h^�i]]oll_h]_� i`�]ih`clg_^� >+�PKPYSO� ch`_]ncihm�

%Cijechm� [h^� N]inn)� .650&+� Al__� l[hacha� ]bc]e_hm� e_jn� oh^_l� \[]es[l^� msmn_gm� i`�

g[h[a_g_hn�ch�qbc]b�bog[hm�b[p_�[�]fim_�]ihn[]n�qcnb�\cl^m�][h�m_lp_�[m�[�jin_hnc[f�miol]_

6
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i`�ch`_]ncih�%H[lkocm�_n�[f+)� .66-&+�Rile_lm�ch�jiofnls�jli]_mmcha�jf[hnm�[h^�[\[nniclm�[l_�

[fmi�gil_�fce_fs�ni�a_n�ch`_]ncihm�%Bl[^im�_n�[f+)� .650&+

+(+(+*(�-=GJOFI>=?MAK�WUff]U[Y�]b�dci`hfm

Himn� ^ig_mnc][n_^� [h^� qcf^� \cl^m� [l_� h[nol[f� l_m_lpiclm� i `�>[gjsfi\[]n_lm+�

Kb_[m[hnm)�ko[cfm)�aoffm)�jo``chm�[h^�mbil_�\cl^m�mo]b�[m�q[^_lm�[l_�`l_ko_hnfs�ch`_]n_^�qcnb�

>[gjsfi\[]n_l�ila[hcmgm� %>[\lcn[�_n�[f+)� .66/&+� Dh�[�mno^s�]ih^o]n_^� ch�Klch]_�@^q[l^�

Dmf[h^)�nb_�g[dilcns�i`�\licf_l�]bc]e_hm�q_l_�̀ ioh^�ni�b[l\il�3'�PKPYSO�ch�nb_cl�chn_mnch[f�nl[]nm�

%<bg_^�_n�[f+)� .66/&+

+(+(++(�JfUbga]gg]cb

>[gjsfi\[]n_lm�[l_�o\ckocniom�ch�nb_�_hpclihg_hn�mollioh^cha�nb_�\licf_l�biom_�[h^�

qcnbion�^io\n�_hpclihg_hn[f�]ihn[gch[ncih�cm�nb_�al_[n_mn�jin_hnc[f�miol]_�i`�ch`_]ncih�ch�

[�h_q�`fi]e+� M_]_hn�mno^c_m� \s�>ir�_n�[f+� %.666&� [h^�K_[lmih�_n�[f+� %.663&� moaa_mn� nb[n�

p_lnc][f�nl[hmgcmmcih�nblioab�]ihn[gch[n_^�_aam�g[s�jf[s�[�lif_�ch�nb_�nl[hmgcmmcih�i`�>+�

PKPYSO'� <n�`clmn�[�`_q�\cl^m�[l_�ch`_]n_^�[h^�nb_m_�\cl^m�[l_�ehiqh�[m�m__^_l�\cl^m+�N__^_l�

\cl^m� ][h�l[jc^fs�mjl_[^�nb_�ila[hcmg�ni�[�g[dilcns�i`�b[n]b�g[n_m�qcnbch�nbl__�^[sm�il�f_mm�

%>f[le�[h^�=o_m]be_hm)� .6538�Nbl__p_�_n�[f+)�/---&+�=_][om_�i`�nb_�]ijlijb[ac]�b[\cnm�i`�

\cl^m)�`_][f�il[f�mjl_[^�cm�jimmc\f_+�Ob_l_�i]]olm�[�nl[hmc_hn�j[f[nch_�]ifihct[ncih�i`�>+�PKPYSO�

ch�sioha�]bc]e_hm+�Nch]_�]bc]e_hm�̂ lche�q[n_l�̀ lig�[�]iggih�q[n_l�miol]_)�>+�PKPYSO�]iof^�

\_�nl[hmgcnn_^�ni�[m�g[hs�[m�/-)---� \cl^m� ch�[�fia[lcnbgc]�jlial_mmcih�%Hihnlim_�_n�[f+)�

.652&+� Obcm�bsjinb_mcm�q[m�mojjiln_^�\s�[�hog\_l�i`�mno^c_m� %Ngcnb_lg[h�_n�[f+)� .6518�

@hap[ff�_n�[f+)� .6538�Kie[gohmec�_n�[f+)� .653&+

.-
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<hh[h*Kl[b�[h^�E[h_� %.655&�gihcnil_^� .-� \licf_l�`fi]em�\on�^c^�hin� cmif[n_� nb_�

ila[hcmg�̀ lig�nb_cl�m[gjf_m�ohncf�nb_�\cl^m�q_l_�/.�^[sm�if^+�Ob_s�moaa_mn_^�nb[n�inb_l�̀ [lg�

[hcg[fm�[h^�`[lg_lmä�\iinm�]iof^�b[p_�\__h�miol]_m�i`�]ihn[gch[ncih�i`�̀ fi]em+�Gch^\fig�

_n�[f+�%.653&�ch^c][n_^�nb[n�ih]_�> �PKPYSO�[jj_[l_^�ch�[�̀ fi]e)�cn�mjl_[^�l[jc^fs�ni�pclno[ffs�

[ff� \cl^m+� Nn_g� _n� [f+%.655&� l_jiln_^� nb[n� nb_� ^im_� l_kocl_^� ni� ]ifihct_� 2-"� i`�il[ffs�

]b[ff_ha_^�/1�biol�if^�]bc]e_hm�%>?dk&�q[m�ihfs�02�]ifihs�`ilgcha�ohcnm�%]`o&+Ob_�l_[mih�

`il�hin�nsjc][ffs�cmif[ncha�nb_�ila[hcmg�̀ lig�nb_�b[n]b_ls�_hpclihg_hn)�il�̂ olcha�_[lfs�mn[a_m�

i`�jli^o]ncih�cm�nb[n�nb_�ila[hcmgm�chp[^_�nb_�jli^o]ncih�`[]cfcnc_m�mjil[^c][ffs+�<m�miih�[m�

nbcm�chp[mcih�̂ i_m�i]]ol)�nb_�_hncl_�̀ fi]e�i`�]bc]e_h�cm�[n�lcme+�Nj_]c`c]�K[nbia_h�Al__�]bc]em)�

qb_h�jf[]_^�ih�]ihn[gch[n_^�fcnn_l)�mn[ln_^�̀ _][f�mb_^^cha�qcnbch�2�^[sm)�[h^�cn�j_lmcmn_^�̀ il�

13�^[sm�%Hihnlim_�_n�[f+)�.652&+�Ob_�ila[hcmg�][h�l_g[ch�pc[\f_�ch�nb_�fcnn_l�̀ il�mig_�j_lci^�

%j_lb[jm�[m�fiha�[m�/�q__em&)�\on�\_]ig_m�ch[]ncp[n_^�̀ [clfs�l[jc^fs�%Hihnlim_�_n�[f+)� .652&+�

<]b_h�_n�[f+� %.665&�b[p_�i\m_lp_^�[�]s]fc]cns�ch� `_][f�mb_^^cha�i`�3'�PKPYSO�ch�ch^cpc^o[f�

\cl^m+

Ob_�l_^o]ncih�i`�> �PKPYSO�ch�nb_�BD�nl[]n�i`�]bc]e_hm�b[m�\_]ig_�[�g[dil�`i]om�i`�

l_m_[l]b+�N_p_l[f�mnl[n_ac_m)�mo]b�[m�jli^o]ncih�f_p_f�]ihnlif�g_[mol_m)�a_h_nc]�p[lc[ncih�i`�

]bc]e_hm�ni�>[gjsfi\[]n_l�]ifihct[ncih)� ^_p_fijg_hn�i`�p[]]ch_m)� b[p_�\__h�[nn_gjn_^+�

Ciq_p_l)� nb_�a_h_l[f�]ihm_hmom�cm�nb[n�nb_�gimn�_``_]ncp_�mnl[n_as�qiof^�\_�chn_lp_hncih�

g_[mol_m� ^cl_]n_^� [n� `[lg� f_p_f� jli^o]ncih� ]ihnlif+� Obcm� n[me� cm� `ilgc^[\f_� \_][om_�

>[gjsfi\[]n_lm� [l_� _]ifiac][ffs� [^[jn_^� ni� ]ifihct_� nb_� [pc[h� chn_mnch[f� nl[]n� qcnbion�

jli^o]cha� [hs�^cmnol\[h]_m�il�cff�_``_]nm�ih�nb_cl�bimnm+

..
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+(,(� L]fi`YbWY� XYhYfa]bUbhg� UbX� a]WfcYbj]fcbaYbhU`� ZUWhcfg� h\Uh� ]bZ`iYbWY� h\Y�

Wc`cb]nUh]cb�cZ�-=GJOFI>=?MAK�EAENHD

+(,(+(� 8UW_[fcibX

Ob_�chn_l[]ncih�\_nq__h�j[nbia_hm�[h^�nb_cl�bimnm�ch�nb_�ch`_]nciom�jli]_mm�cm� p_ls�

]igjf_r)� chpifpcha� nb_� bimn)� nb_�ila[hcmg�[h^�_hpclihg_hn[f� `[]nilm+�Ob_� bimnm� b[p_�

^_p_fij_^� m_p_l[f� g_]b[hcmgm� ni� ^_`_h^� nb_gm_fp_m� `lig� nb_� chp[mcih� i`�j[nbia_hc]�

ila[hcmgm+�<n�nb_� m[g_�ncg_�ila[hcmgm� b[p_�[fmi�_pifp_^�m_p_l[f�mo\nf_�g_]b[hcmgm�ni�

[pic^�il�_p_h�mo\p_ln�nb_�bimn�^_`_hm_�g_]b[hcmgm+

<�aii^�il]b_mnl[ncih�i`�g[hs�m_ko_hnc[f�_p_hnm�ch�nb_�j[nbia_hc]�jli]_mm_m�cm�h__^_^�

^_j_h^cha�ih�nb_�_hpclihg_hn[f�]o_m�_h]iohn_l_^�ch�nb_�bimn�\s�[jjlijlc[n_�_rjl_mmcih�i`�

pclof_h]_�̀ []nilm+�Ob_�_hpclihg_hn[f�]o_m�chpifp_^�[l_�]b[ha_m�ch�n_gj_l[nol_)�jC)�imginc]�

jl_mmol_)�[h^�[p[cf[\cfcns�i`�irsa_h�[h^�honlc_hnm+�Qclof_h]_�i`�j[nbia_hm)�c+_+)�nb_cl�[\cfcns�

ni� jli^o]_� gil\c^cns� [h^�giln[fcns� ch� [�bimn)� ch� a_h_l[f� cm� [h� _rnl_g_fs� ]igjf_r� [h^�

gofnc`[]nilc[f�jli]_mm�l_koclcha�nb_�]iil^ch[n_^�[]ncpcns�i`�g[hs�\[]n_lc[f�a_h_�jli^o]nm�[h^�

chpifpcha�m_p_l[f�inb_l�]igjih_hnm�mo]b�[m�gincfcns)�[^b_l_h]_)�clih�[]kocmcncih�[\cfcns�[h^�

_hn_linirch�jli^o]ncih+

Hc]liila[hcmgm�][h�_rjl_mm�[fn_lh[ncp_�]_ffof[l�[^b_l_h]_�g_]b[hcmgm�^_j_h^cha�

ih� nb_� _hpclihg_hn[f� ]ih^cncihm� _h]iohn_l_^� ih� ^c``_l_hn� bimn� mol`[]_m+� Dh� [^^cncih� ni�

]ifihct[ncih�i`�nb_�go]om�f[s_l�[h^�[^b_l_h]_�ni�nb_�go]im[f�]_ff�mol`[]_)�chp[mcp_�\[]n_lc[�

[jj_[l�ni�\ch^�nl[hmc_hnfs�ni�nb_�bimn�]_ffm�jlcil�ni�chn_lh[fct[ncih�%>bc[ha�_n�[f+)�.666&+�Gcnnf_�

cm�ehiqh�[\ion�qb[n�[^b_l_h]_�`oh]ncihm�[l_�cgjiln[hn�ch�]ifihct[ncih�[h^�qbs�]bc]e_hm�

[l_�mom]_jnc\f_� ni� ]ifihct[ncih�\on�[n�nb_�m[g_� ncg_�hin� ni� ^cm_[m_+� Nno^c_m� i`�\[]n_lc[f

./
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l_mjihm_m�ni�]b[ha_m�ch�jC)�n_gj_l[nol_�[h^�clih�f_p_fm�[h^�[h[fsmcm�i`�bimn�]_ff�chp[mcih�

[h^� molpcp[f� ch�g[]lijb[a_m� b[p_� [ff� \__h� om_^� ni� c^_hnc`s� [h^� ]b[l[]n_lct_� \[]n_lc[f�

pclof_h]_� ^_n_lgch[hnm+� <fnbioab� ch�pcnli� m]l__hm� b[p_� \__h� om_`of� ni� jlipc^_�go]b�

ch`ilg[ncih�ih�nb_�g_]b[hcmgm�i`\[]n_lc[f�j[nbia_h_mcm)�nb_s�qcff�hin�[]]ol[n_fs�l_jli^o]_�

[ff�[mj_]nm�i`�nb_�bimn�j[nbia_h�chn_l[]ncih+�Dh�pcpi�_rj_lcg_hn[f�gi^_fm�[l_�bcabfs�̂ _mcl[\f_�

\on�b[p_�fcgcn[ncihm�ch�nb[n�nb_s�[l_�p_ls�_rj_hmcp_�[h^�f[\il�chn_hmcp_+

+(,(,(� ?bX][Ybcig�a]WfcZ`cfU

Ob_�ch^ca_hiom�`fil[�i`�[h�[hcg[f)�[]]il^cha�ni�nb_� ^_`chcncih�acp_h�\s� ?o\im�_n�[f+�

%.632&�[l_� nbim_�]igjim_^�i`�nb_�[oni]bnbihiom� gc]liila[hcmgm�nb[n�h[ncp_fs�]ifihct_�[�

j[lnc]of[l�b[\cn[n�il�_hpclihg_hn[f�hc]b_�[h^�nb_�[ffi]bnbihiom�̀ fil[�[m�gc]liila[hcmgm�nb[n�

][hhin�]ifihct_�[�j[lnc]of[l�b[\cn[n�_r]_jn�oh^_l�[\hilg[f�]cl]ogmn[h]_m+�<oni]bnbihiom�

gc]li\cin[�q_l_�jl_m_hn�^olcha� nb_� _pifoncih�i`�[h� [hcg[f� [h^� nb_l_`il_)� jl_m_hn� ch� [ff�

]iggohcnc_m� i `� [� j[lnc]of[l� [hcg[f� mj_]c_m+� <ffi]bnbihiom� ila[hcmgm� [l_� []kocl_^�

nl[hmc_hnfs�[h^�nb_l_`il_)�[l_�hin�h_]_mm[lcfs�jl_m_hn�ch�[ff�]iggohcnc_m�il�_p_h�jl_m_hn�ch�

[ff�g_g\_lm�i`�[�mchaf_�]iggohcns�i`�[hcg[fm+

@rj_lcg_hnm� ch�gc]_� b[p_� ^_gihmnl[n_^� nb[n� m_]l_nils� cggohiafi\ch�<� %mDa<&�

[hnc\i^c_m�`lig�\l_[mn�gcfe�[``_]n�nb_�hilg[f�BD�`fil[�ch�nb_�mo]efcha�h_q\ilh�\s�l_n[l^cha�

cnm� ]ihn[]n�qcnb� nb_�^_p_fijcha�Bon�<mmi]c[n_^�Gsgjbic^�Ocmmo_� %B<GO&� %Fl[g_l�[h^�

>_\l[)� .662&+� Ob_�jl_m_h]_�i`�Ol[hm`ilgcha�Bliqnb�A[]nil*�K� %�OBA*� K&�gcabn� `olnb_l�

]ihnlc\on_� ni� cnm� nif_lia_hc]� jlij_lnc_m� \_][om_� nbcm� ]sniech_� _r_lnm� [� jlihioh]_^�

cggohimojjl_mmcp_�_``_]n�ih�B<GO�[h^�cn�g[s�jf[s�[�j[ln�ch�cminsj_�mqcn]b�ni�Da�<�%Dmbct[e[�

_n�[f+)�.661&�[h^�cn�mojjilnm�nb_�_jcnb_fc[f�\[llc_l�̀ oh]ncih�%Kf[h]bih�_n�[f+)�.661&+�Rb_h�nb_
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bimnäm�cggoh_�l_mjihm_�cm�mo]]_mm`offs�_fc]cn_^)�B<GO�qcff�\_�̀ olnb_l�jlin_]n_^�\s�nb_�mDa<�

[hnc\i^c_m�jli^o]_^�ch�nb_�BD�nl[]n8�fi][f�cggcgimncgof[ncih�cm�nb_l_\s�[nn_ho[n_^�^_mjcn_�

nb_�]ihncho_^�jl_m_h]_�i`�gc]liila[hcmgm�%Nbli``�_n�[f+)�.662&+�Obcm�]iof^�j[lnfs�_rjf[ch�nb_�

bsjil_mjihmcp_h_mm�nb[n�_rcmnm�niq[l^�g_g\_lm�i`�nb_�ch^ca_hiom�aon�̀ fil[�l_m_g\fcha�nb_�

il[f�nif_l[h]_�i\m_lp_^�\inb�ch�li^_hnm�[h^�ch�bog[hm�%H[]?ih[f^)� .662&+

+(,(-(� C]WfcV]U`�Wc`cb]nUh]cb�]b�h\Y�=?�hfUWh

Ob_�n_lg�]ifihct[ncih�cm�i`n_h�^_mcah[n_^�[m�nb_�`ilg[ncih�i`�[�mn[\f_�jijof[ncih�i`�

\[]n_lc[�ch�[�mocn[\f_�b[\cn[n�%<lj)� .655&+� Ob_�BD�nl[]n�cm�[�]igjf_r�_]imsmn_g�b[l\ilcha�[�

^cp_lm_� [h^� bcabfs� _pifp_^� gc]li\c[f� ]iggohcns� ]igjim_^� i`� boh^l_^m� i`� ^c``_l_hn�

gc]li\c[f�mj_]c_m�%?ohh_)�/--.&+�Ob_� ch^ca_hiom�`fil[�i`�nb_�bog[h�BD�nl[]n�]igjlcm_m�[�

l_g[le[\fs� ]igjf_r� [h^� mn[\f_� ]ifihs� i`�gil_� nb[h�1--� m_j[l[n_� mj_]c_m)� fcpcha� ch� [�

msg\cinc]�l_f[ncihmbcj�qcnb�nb_� bimn+�>bc]e_hm�[fmi�b[l\il�boh^l_^m�i`�̂ c``_l_hn�mj_]c_m�i`�

ch^ca_hiom� ila[hcmgm� ch� nb_cl�BD� nl[]n� %Mif`_)� .66.&+� Ob_� ch^ca_hiom� `fil[� ch`fo_h]_m�

gofncjf_� [mj_]nm�i`�jbsmcifiac]�big_imn[mcm�[h^� `ilgm�[�e_s�]igjih_hn�i`�hilg[f� bimn�

^_`_hm_m�[a[chmn�ch`_]ncih�\s�_ria_hiom�j[nbia_hm�%H[lmb[ff)� .666&+�Ob_�ila[hcmgm�b[p_�

[]kocl_^�[�qc^_�l[ha_�i`�mijbcmnc][n_^�[^[jn[ncihm�qbc]b�[ffiq�nb_g�ni�molpcp_�ch�nb_�g[hs�

_]ifiac][f�hc]b_m�jlipc^_^�\s�nb_�aon�mol`[]_�^olcha�nb_�_pifoncih[ls�jli]_mm�%G__�_n�[f+)�

.653&+

Nig_�ch^ca_hiom�gc]li\_m�`ilg�]fcg[r�]iggohcnc_m�ih�a[mnlichn_mnch[f�_jcnb_fc[f�

mol`[]_m�̂ olcha�mo]]_mmcih�ch�[hcg[fm�i`�g[hs�nsj_m�%N[p[a_)�.645&+�=_][om_�i`�nb_�]igjf_r�

i`�]ihnchocha�chn_l[]ncihm�\_nq__h�_hpclihg_hn[f�`[]nilm�[h^�gc]liila[hcmgm)�`ii^�[n�[hs

.1
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ih_�jichn�][llc_m�[� ]b[l[]n_lcmnc]�`fil[�][ff_^�cnm�[mmi]c[ncih+�Ob_�gc]li\c[f�jli`cf_�]b[ha_m�

]ihnchoiomfs�[h^�ih_�[mmi]c[ncih�mo]]__^m�[hinb_l�ch�qb[n�cm�][ff_^�[�mo]]_mmcih�%Nch_ff)�

.65-&+�Jh_�alioj�i`�ila[hcmgm�[`n_l�[hinb_l�\_]ig_�^igch[hn�ihfs�f[n_l�ni�\_�mojjl_mm_^�

\s�ila[hcmgm�qbc]b�[l_�ch�nolh�mojjl_mm_^�%Mif`_)� .66.&+

Himn�\[]n_lc[f�]iggohcnc_m�[l_� `ilg_^� ch�go]iom�f[s_lm�ih�nb_�mol`[]_m)�qb_l_�

mig_�gc]li\_m�ch�nb_�]iggohcnc_m�g[s�oncfct_�nb_�go]ch�[m�[�miol]_�i`�][l\ih�[h^�_h_las+�

Ob_�go]iom�a_f�g[s�[fmi�m_lp_�jbsmc][ffs�ni�mn[\cfct_�nb_�]iggohcns+�Nig_�gc]li\c[f�nsj_m�

nb[n� ]ifihct_� _[lfs�^olcha� mo]]_mmcih�g[s� m_lp_)� j_lb[jm� msh_lacmnc][ffs� qcnb� ^c_n[ls�

]igjih_hnm)�ni�fiq_l�nb_�irsa_h�n_hmcih�[h^�irc^[ncih�l_^o]ncih�jin_hnc[f�mi�nb[n�irsa_h�

chnif_l[hn�[h[_li\_m�][h�]ifihct_�nb_�_jcnb_fc[f�mol`[]_m+�?c_n[ls�`c\_l� g[s� ch`fo_h]_�nb_�

]igjimcncih�i`�nb_m_�]iggohcnc_m�\s�jlipc^cha�honlc_hnm�̀ il�nb_�gc]li\_m�il�\s�[fn_lcha�nb_cl�

_hpclihg_hn[f� ]ih^cncihm� ch]fo^cha� j_lcmn[fnc]� l[n_)� go]iom� ]ih]_hnl[ncih)� ]igjimcncih)�

irsa_h�n_hmcih�[h^�irc^[ncih*l_^o]ncih�jin_hnc[f�%N[p[a_)� .645&+

.+/+1+� H_]b[hcmgm�om_^�\s�j[nbia_hm�ni�]ifihct_�[h^�j_h_nl[n_�go]im[

.+/+1+.+� Ho]om�j_h_nl[ncih

Ho]im[f�mol`[]_m�b[p_�[� nbc]e�]ip_lcha�i`�go]om�qbc]b�`ilgm�[�e_s�]igjih_hn�i`�

nb_�`clmn�fch_�i`�̂ _`_hm_�[a[chmn�j[nbia_hm+�Ho]om�cm�]igjim_^�i`�afs]i]ihdoa[n_m�m_]l_n_^�

\s�mj_]c[fct_^�_ri]lch_�ai\f_n�]_ffm+�Ob_s�`ilg�pcm]iom�a_fm�nb[n�nl[j�gc]liila[hcmgm�[h^�

fcgcn� nb_cl�̂ c``omcih�ni�nb_�_jcnb_fcog+�Ob_�chn_l[]ncih�\_nq__h�gc]li\_m�[h^�go]ch�chpifp_�

go]ch�][l\ibs^l[n_�mc^_�]b[chm�[h^�gc]li\c[f�[^b_mcih�gif_]of_m+�>_ln[ch�gc]liila[hcmgm�

g[s�[fn_l�go]ch�\ci]b_gcmnls�il�_rjl_mmcih)�qbc]b�g[s�]ihnlc\on_�ni�^cm_[m_�jli^o]ncih�

%=[cf_s�_n�[f+)� .660&+
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Hincfcns)�]b_gin[rcm�[h^�[^b_mcih�jf[s�e_s�lif_m�ch�gc]li\c[f�_]ifias�[h^�[jj_[l�

ni�jligin_�]ifihct[ncih�\s�[ffiqcha�]_ln[ch�ila[hcmgm�ni�m_f_]ncp_fs�m__e�ion�honlc_hnm�il�

mcn_m� i`�]ifihct[ncih� %F_hh_^s)� .654&+� Hincfcns� [jj_[lm� ni� \_� chpifp_^� ch� C'� INTQKVGK�

]ifihct[ncih�%Al_n_l�_n�[f+)�.65.�&+�Dh�nb_�][m_�i`�AGQRTSKQQG�mjj+�_hnls�g_]b[hcmgm�[l_�kocn_�

]igjf_r)�chpifpcha� chncg[n_�chn_l[]ncih�\_nq__h�nb_�\[]n_lcog�[h^�nb_�bimn�]_ff� l_mofncha�

ch�[�]limm�n[fe�ch�qbc]b�\ci]b_gc][f�mcah[fm�[l_�jl_mog[\fs�_r]b[ha_^+�<m�[�]ihm_ko_h]_)�

[�]igjf_r�m_n�i`�mcah[fcha�_p_hnm�[l_�nlcaa_l_^�ch�nb_�bimn�]_ff�f_[^cha�ni�g[le_^�]snime_f_n[f�

l_[ll[ha_g_hnm)� g_g\l[h_� lo``fcha� [h^� \[]n_lc[f� ojn[e_� \s� g[]lijchi]snimcm+� Nol`[]_�

^_n_lgch[hnm�mo]b�[m�`f[a_ff[�il�fcjijifsm[]]b[lc^_m�%GKNm&�g[s�b_fj�nb_�_hnls�jli]_mm�\s�

`[]cfcn[ncha� ]ihn[]n� i`�nb_� \[]n_lc[�qcnb�nb_� bimn� ]_ff� %B[f[h)� .663&+� Jla[hcmgm� mo]b� [m�

ANOMKQQG�[h^�DKVWOSOG%�qbc]b�[l_�hihgincf_)�[l_�][j[\f_�i`�j_h_nl[ncha�go]im[f�mol`[]_m�[h^�

chn_l[]ncha�chncg[n_fs�qcnb�go]im[f�_jcnb_fc[f�]_ffm+

>_ln[ch� ila[hcmgm�qbc]b� f[]e�m_p_l[f� pclof_h]_� ]igjih_hnm� [l_� mncff� mo]]_mm`of�

]ifihct_lm�[m�nb_s�mbiq�_r]_jncih[ffs�bcab�]igj_n_h]_�ch�l_f[ncih�ni�inb_lm+�Ail�_r[gjf_)�

5'�ITQO�F55�h__^�hin�\_�gincf_�ni�\_�j[nbia_hc]�\on�mbiqm�mnliha�[^b_mcih�ni�_jcnb_fc[f�]_ffm�

%Al_n_l)� .65.&+�Nig_�\[]n_lc[f�nirchm�nb[n�f_[^�ni�^c[llb_[�[fmi�f_[^�ni�nb_�fimm�i`�go]om�[h^�

nbcm�fimm�g[s�`[]cfcn[n_�[]]_mm�ni�go]im[f�_jcnb_fc[f�]_ffm�%�Nc_\_lm�[h^�Achf[s)� .662&+

+(,(.(,(� 7X\YfYbWY

Ob_�chcnc[f�mn_j�niq[l^�]ifihct[ncih�[h^�_mn[\fcmbg_hn�i`�ch`_]ncih�cm�nb_�[^b_l_h]_�

i`�nb_� \[]n_lcog� ni� nb_� bimn� ]_ff+� Dn� l_kocl_m� nb_�j[lnc]cj[ncih�i`�nqi� ]igjih_hnm8� [h�

[^b_mch� i`�\[]n_lc[� [h^� [� l_]_jnil�ih� nb_� bimn� ]_ff� mol`[]_+� Ob_� g_]b[hcmg� om_^� `il�

[^b_l_h]_�omo[ffs� chpifp_m�\ch^cha�i`\[]n_lc[f�mol`[]_�[jj_h^[a_m�mo]b�[m�jcfc�%`cg\lc[_&
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ni�bimn�]_ff�mol`[]_�l_]_jnilm�%Bbim_)�.663&+�Dh�nb_�][m_�i`�pclof_hn�mnl[chm�i`�5'�ITQO%�mj_]c`c]�

[^b_mchm�ch]fo^cha�K�̀ cg\lc[_�[h^�nsj_�.�`cg\lc[_�[jj_[l�ni�[c^�ch�]ifihct[ncih�[h^�pclof_h]_�

%Rch\_la�_n�[f)�.662&+�=[]n_lc[�][h�g[e_�hih`cg\lc[f�[^b_mchm�nb[n�][h�g_^c[n_�[^b_l_h]_+�

Gcjiifcaim[]]b[lc^_m�%GJN&�[h^�GKNm�i`�al[g�h_a[ncp_�\[]n_lc[�m_lp_�[�]lcnc][f�lif_�[m�nb_�

jlch]cj[f�chn_l`[]_�\_nq__h�nb_�ila[hcmg�[h^�_hpclihg_hn+�GKN,�GJN�[l_�chpifp_^�ch�nb_�

[^b_l_h]_� i`�1KVTRTSGW� WTHVOG%� 3GRU\QTHGIXKV�PKPYSO%� 5'� ITQO%� 8KQOITHGIXKV� U\QTVO'�

AGQRTSKQQG�X\UNO�[h^�AKVVGXOG�:QK[SKVO�%E[]ko_m)�.663&+�H_lchi�_n�[f+�%.663&�`ioh^�nb[n� nb_�

J�[hnca_h�GKN�cm�cgjiln[hn�̀ il�nb_�]ifihct[ncih�TL�1KVTRTSGW�N\JVTUNOQG�m_lialioj�J7�01�

ch�a_lg�`l__�]bc]e_hm+

<�a[mnlc]�fcjc^)�jbimjb[nc^sf_nb[hif[gch_�%K@&�b[m�\__h�^_m]lc\_^�[m�[�l_]_jnil�̀ il�

8KQOITHGIXKV�U\QTVO�%Gchaqii^� _n�[f+)� .66/&+� Pl_[m_�b[m�\__h�`ioh^�ni�\_�pcn[f� `il�nb_�

]ifihct[ncih�[h^�j[nbia_h_mcm� i ` �8KQOITHGIXKV�U\QTVO�%Jbn[�_n�[f+)� /--.&+� Dh� [^^cncih�ni�

[^b_l_h]_� ni�nb_�go]im[f�mol`[]_� l_]_jnilm)�g[hs�\[]n_lc[f�[^b_mchm�g_^c[n_�\[]n_lcog*�

\[]n_lcog�]ihn[]n)�l_mofncha�ch�̀ ilg[ncih�i`�[jc][ffs�\ioh^�gc]li]ifihc_m+�Nig_�j[nbia_hm�

nb[n�g_^c[n_�nbcm�nsj_�i`�[^b_l[h]_�ch]fo^_�_hn_lij[nbia_hc]�5'�ITQO�%@K@>&�[h^�C'�INTQKVGK�

%Dl^_ff�[h^�H[hhcha)� .661&+

+(,(.(-(� ;d]h\Y`]U`�WY]`g

Ob_�[jc][f�mol`[]_�i`� chn_mnch[f�_jcnb_fc[f�]_ffm�b[p_�gc]lipcffc� ni�qbc]b�go]im[f�

j[nbia_hm�[^b_l_+�Nig_�j[nbia_hm�[^b_l_�ni�gc]lipcffc�[n�nb_cl�ncjm�[h^�^i�hin�^cmniln�nb_�

bimn�]_ff�mol`[]_+�Ciq_p_l)�g[hs� j[nbia_hm�mo]b�[m�AGQRTSKQQG�[fn_l�nb_�[jc][f�mol`[]_m�

i`n_h�^_ho^cha�nb_�gc]lipcffc�[h^�nb_l_�\s� jlipc^cha� [^^cncih[f�mol`[]_�[l_[� ni�chn_l[]n�

%Achf[s� [h^� A[f]iq)� .66-&+� N_p_l[f� go]im[f� j[nbia_hm� mo]b� [m� DKVWOSOG� [h^� ANOMKQQG
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[fnbioab�oh[\f_�ni�[^b_l_�ni�nb_�[jc][f�mol`[]_m�i`�jif[lct_^�_jcnb_fc[f�gihif[s_lm8� chn_l[]n�

mj_]c`c][ffs� qcnb�\[mif[n_l[f�mol`[]_m�%Hiohc_l� _n[f+)� .66/&+�Obcm�mj_]c`c]cns�cm�_hcag[nc]�

[m� \[mif[n_l[f�mol`[]_m�[l_�hin�_rjim_^�ni�ch]igcha�j[nbia_hm+�Jh_� q[s�i`�]cl]ogp_hncha�

nbcm)�cm�ni�om_�nb_�H�]_ffm�qbc]b� ch^cm]lcgch[n_fs�n[e_�oj�g[hs�̀ il_cah�g[n_lc[fm+� <hinb_l�

g_]b[hcmg� cm� om_^� \s� ANOMKQQG� mjj+� qbc]b� nlcaa_l� ]b_gin[rcm� i `� jb[ai]snc]� ]_ffm�

%jifsgiljbiho]f_[l�f_oei]sn_m&+�Rb_h� nb_m_�]_ffm� gip_�niq[l^� \[]n_lc[)�nb_s�mj[h�nb_�

go]im[f�_jcnb_fc[f�\[llc_l�[h^�ij_h�nb_�ncabn�doh]ncihm)�[h^�[n�nb[n� ncg_�ANOMKQQG�[l_�_cnb_l�

chn_lh[fct_^�\s�nb_m_�]_ffm� il�nb_s�mfcj�nblioab�nb_�chn_l]_ffof[l�lion_�ni�nb_�\[m[f�[l_[�i`�nb_�

go]im[�%K_l^igi)� .661&+

D+/+1+1+� Dhp[mcih

H[hs�j[nbia_hc]�\[]n_lc[�jimm_mm�nb_�][j[]cns�ni�_hn_l�hihjb[ai]snc]�_oe[lsinc]�

]_ffm+�Ob_�g_]b[hcmgm�om_^�\s�nb_m_�\[]n_lc[�p[ls�\_nq__h�ila[hcmgm)�[h^�[m�^i_m�nb_�lif_�

i`�chp[mcih�ch�j[nbia_h_mcm�%O[ha�_n�[f+)� .660&+�Himn�chp[mcp_�ila[hcmgm�[jj_[l�ni�_rjficn�

_rcmncha� bimn� mcah[f� nl[hm^o]ncih� msmn_gm� ni� `[]cfcn[n_� [�]snime_f_n[f� l_[ll[ha_g_hn� nb[n�

g_^c[n_m�\[]n_lc[f�ojn[e_+�Ob_�][j[]cns�ni�_hn_l�[h^�nb_h�j_h_nl[n_�nblioab�%nl[hm]snim_&�

_jcnb_fc[f�\[llc_lm�`[]cfcn[n_m� \[]n_lc[f�\l_[]bcha�i`�_jcnb_fc[f�\[llc_lm+

=inb�ANOMKQQG�[h^�DKVWOSOG�][h�chp[^_�]_ffm)�s_n�h_cnb_l�][h�chp[^_�nb_�[jc][f�mol`[]_�

i`�[�jif[lct_^�]_ff+�Dn�cm�nbioabn�nb[n�nb_s�j_h_nl[n_�nblioab�H�]_ffm)�nb_l_\s�a[chcha�[]]_mm�

ni�nb_�\[mif[n_l[f�mol`[]_m�i`�_jcnb_fc[f�]_ffm�nb[n�nb_s�nb_h�chp[^_+�Kimmc\fs�ANOMKQQG�mjj+�[fmi�

j_h_nl[n_�nblioab�il�h_rn�ni�jifsgiljbiho]f_[l�f_oei]sn_m�mj[hhcha�nb_�_jcnb_fc[f�\[llc_l�

ch� nb_� jli]_mm� i`�nl[hmgcal[ncih� %K_l^igi� _n� [f+)� .661&+� N_]l_n_^� jlin_chm� [l_� [� e_s�

]igjih_hn�ch�nb_�j[nbia_h_mcm�i`�[�p[lc_ns�i`�\[]n_lc[�mo]b�[m�AGQRTSKQQG%�ANOMKQQG%�DKVWOSOG
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[h^� _hn_lij[nbia_hc]� [h^� _hn_lib_gillb[ac]�5'� ITQO'� @hn_lij[nbia_hc]�5'� ITQO� m_]l_n_�

jlin_chm�nb[n�_fc]cn�]snime_f_n[f�l_[ll[ha_g_hnm�ih�n[la_n�bimn�]_ffm�%Hi\f_s)�/---&+

H�]_ffm�il�`iffc]f_�[mmi]c[n_^�_jcnb_fc[f�]_ffm�%A<@&�[l_�mj_]c[fct_^�_jcnb_fc[f�]_ffm�

ip_l�nb_� mol`[]_�i`�fsgjbic^�`iffc]f_m�qbc]b�b[p_�gc]li`if^m�ip_l�nb_cl�fogch[f� mol`[]_�

chmn_[^�i`�gc]lipcffc�%Jq_h)�.666&+�Dn�[jj_[lm�nb[n�gimn�ila[hcmgm�j_h_nl[n_�nblioab�H�]_ffm)�

[h^�nb_� f[]e�i`�go]om�\[llc_l�ih�H�]_ffm�moaa_mnm� nb[n�go]om�jli\[\fs�^i_m�hin�jf[s�[�

mcahc`c][hn�lif_�ch�nb_�]ifihct[ncih�i`�nb_m_�mj_]c[fct_^�]_ffm+

H[hs� `il_cah�g[n_lc[fm� [l_�n[e_h�oj� \s� nb_� [hnca_h�^_fcp_ls� msmn_g�i`�H� ]_ffm7�

g[]ligif_]of_m� %bilm_l[^cmb� j_lirc^[m_)� `_llcnch)� f_]nch&)� pclom_m� %M_i)� Kifci)� Cog[h�

Dggohi^_`c]c_h]s�Qclom&)� \[]n_lc[�[h^�jliniti[�%F_l_h)� .66/&+�Obcm�^_`_hm_�msmn_g� cm�

mo\p_ln_^�\s�mig_� j[nbia_hm�ni� g[e_�_hnls�chni�nb_�bimnm+�Ob_s� oncfct_�nb_�nl[hm_jcnb_fc[f�

gip_g_hn�nblioab�H�]_ffm�[m�[h�chp[mcih�lion_+�C'�INTQKVGK�cm�[�hihchp[mcp_�_hn_lij[nbia_h�

nb[n�]ifihct_m�nb_�go]im[f� mol`[]_�i`�nb_�mg[ff� chn_mnch_� %\inb�pcffc�[h^�`iffc]f_m&�qbim_�

ojn[e_�[]limm�nb_�_jcnb_fcog�cm�mj_]c`c][ffs�j_l`ilg_^�\s�H�]_ffm+�@ri]snimcm� chni�H�]_ff�

ji]e_nm�l_mofnm� ch�^cmm_gch[ncih�i`�#__�il�g[]lijb[a_�_haof`_^�\[]n_lc[�chni�nb_�`iffc]f_�

^ig_�%Jq_h�_n�[f+)� .653&+�>_ln[ch�a_h_nc]�gc]li\c[f�]b[l[]n_lcmnc]m�]ihnlif�[nn[]bg_hn�i`�

AGQRTSKQQG�ni�H�]_ffm�[h^�ch^o]_�H�]_ff�lo``fcha�[h^�\[]n_lc[f�ojn[e_�%Eih_m�_n�[f)� .661&+�

Dhp[mcp_�j[nbia_hm�[fmi�om_�H�]_ffm�[m�nb_�g[ch�jiln[f�i `�_hnls�[]limm�nb_�_jcnb_fc[f�\[llc_l+�

No]b�j[nbia_hm�ch]fo^_�>+�PKPYSO�%R[fe_l�_n�[f)� .655&)�AGQRTSKQQG�%Eih_m�_n�[f+)� .661&)�[h^�

ANOMKQQG�PQK[SKVO�%R[mm_`�_n�[f+)� .656&+
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+(,(.(/(�Jcl]bg

<h�cgjiln[hn�]igjih_hn�i`�\[]n_lc[f� ch`_]ncih�i`�nb_�BD� nl[]n)�j[lnc]of[lfs�qb_h�

_hn_linirch�̂ cmlojncih�i`�aon�̀ oh]ncih�i]]olm)�l_f[n_m�ni�nb_�chn_l[]ncih�i`�nb_�\[]n_lcog�[h^�

nirch� qcnb�nb_�chn_mnch[f�mol`[]_+�<^b_l_h]_�il�[nn[]bg_hn�i`�\[]n_lc[�f_[^�ni�]ifihct[ncih�

[h^� nirc]�il�chp[mcp_� mn[n_m�%R[fe_l)� .653&+�>bif_l[�nirch�j_h_nl[n_m�_jcnb_fc[f�]_ffm�[h^�

[fn_lm�cih�nl[hmjiln�\on�^i_m�hin� ^cmlojn�chn_l]_ffof[l�doh]ncihm+� C'�INTQKVGK�[fmi�m_]l_n_m�[�

nirch�%Uin&�nb[n�mj_]c`c][ffs�̂ cmlojnm�ncabn�doh]ncihm�[h^�nbcm�][h�]ihnlc\on_�ni�nb_�jli^o]ncih�

i`�̂ c[llb_[�%A[m[hi�_n�[f+)� .66.&+�Qclof_hn�mnl[chm�i`�5'�ITQO�jli^o]_�m_p_l[f�nirchm�mo]b�[m�

nb_�jil_�`ilgcha�b_gifsmch)�]sninirc]�h_]linctcha�`[]nil�[h^�[h�[oninl[hmjiln_^�jlin_[m_)�

][ff_^�m_]l_n_^�[oninl[hmjiln_^�nirch�%N[n&�%Hi\f_s)�/---&+

+(,(/(�9c`cb]nUh]cb�cZ�-=GJOFI>=?MAK

3GRU\QTHGIXKV�PKPYSO� ][h� \_� ]ihmc^_l_^� [m� [� p_ls� mo]]_mm`of� ila[hcmg� `il� nb_�

`iffiqcha� l_[mihm7� %c&� Dn� ][h� ]ifihct_� nb_� BD� nl[]n� i`�\cl^m� qcnbion� _fc]cncha� cggcg_�

l_mjihm_m�ch�nb_�bimn�%cc&�Dn� b[m�_pifp_^�m_p_l[f�mnl[n_ac_m�`il�fiha�n_lg�molpcp[f�ch�m_p_l[f�

bimn�mj_]c_m�[h^�%ccc&�Dn�b[m�nb_�[\cfcns�ni�jli^o]_�̂ cm_[m_�ch�mom]_jnc\f_�mj_]c_m�qcnb�[�fcgcn_^�

hog\_l�i`�ila[hcmgm+� Jl[f� chi]of[ncih� mno^c_m� b[p_� l_p_[f_^� nb[n� >+�PKPYSO� ][h� l_[^cfs�

]ifihct_� ]bc]em� %=__ls� _n� [f+)� .655&+� N_p_l[f� `[]nilm� ch`fo_h]_� nb_� ila[hcmgäm� [\cfcns� ni�

]ifihct_�]bc]em)�ch]fo^cha�nb_�hog\_l�i`�]_ffm�[h^�mnl[ch�i`�>+�PKPYSO%�miol]_)�]ofnol[f�bcmnils)�

[h^� nb_� fch_[a_� [h^� [a_� i`�]bc]em� %Nn[m� _n� [f+)� .666&+� Nnl[chm� ^c``_l� ch� nb_cl�][j[]cns� ni�

]ifihct_�nb_�chn_mnch_m�ch�]bc]e_hm�%H_ch_lmg[cg�_n�[f+)� .66.8�Nn[m�_n�[f+)� .666&+

+(,(/(+(� I]hYg�cZ�Wc`cb]nUh]cb

Ob_�]_][�[h^�]fi[][�[l_�nb_�jlch]cj[f�mcn_m�i`�>[gjsfi\[]n_l�]ifihct[ncih�%=__ls�_n

,*
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[f+)�.655&+�Ob_�ila[hcmg�q[m�l_]ip_l_^�gimn�̀ l_ko_hnfs�̀ lig�nb_�]_][)�̂ cmn[f�mg[ff�chn_mnch_)�

f[la_�chn_mnch_�[h^�]fi[][�%=__ls�_n�[f+)� .655&+�Dh�nb_�]_][� nb_�ila[hcmg�q[m�i`n_h�^_n_]n_^�

[n�f_p_fm�i`�.-à'�ni�.-ä�]_ffm,a�%=__ls�_n�[f+)� .655&+�Nno^c_m�\s�?c�Hi^oahi�_n�[f+�%.664&�b[p_�

ch^c][n_^�nb[n�>+�PKPYSO�][h�]ifihct_�nb_�ipc^o]nm�i`�f[scha�b_hm+�Ob_m_�ila[hcmgm�gcabn�

jli\[\fs�\_�gcal[ncha�̀ lig�nb_�]fi[][+�M_]_hnfs)�m_p_l[f�qile_lm�b[p_�l_jiln_^� cmif[ncih�i`�

>[gjsfi\[]n_l�ila[hcmgm�`lig�nb_�]lij�i`�\cl^m�%=sl^�_n�[f+)� .665)�<]b_h�_n�[f+)� .665&+�Dh�

bog[hm�nb_�jl_`_ll_^�mcn_m�[l_�d_dohog�[h^� cf_og�%Moct*�K[f[c]im�_n�[f+)� .65.&�[h^�]ifih�

%F[lg[fc�[h^�Af_gcha)� .646&+

Ccmnifiac][f�mno^s�i`�nb_�]_][�[h^�]fi[][�i`�]bc]em�il[ffs�chi]of[n_^�qcnb�>+�PKPYSO�

l_p_[f_^�nb[n�nb_s�q_l_�fi][fct_^�ch�nb_�fog_h�i`�go]om�̀ cff_^�]lsjnm�%?isf_)�.66.&+� >+�PKPYSO�

[jj_[l_^� ni� \_� ]ih`ch_^� ni� nb_� fog_h� i`�nb_� ]lsjnm� [h^� nb_l_� q[m� hi� _pc^_h]_� i`�[hs�

j[nbifiac][f�]b[ha_m�%?isf_)�.66.&+�<]]il^cha�ni�?isf_�%.66.&�1*02"�i`�]_][f�]lsjnm�q_l_�

`cff_^�qcnb�^_hm_fs�j[]e_^� >+�PKPYSO�]_ffm+� >+�PKPYSO�a_h_l[ffs�`cff_^� nb_�]lsjnm� `lig� nb_�

jlircg[f�_h^�ni�nb_�^cmn[f�_h^)�\on�q_l_�gimn�̂ _hm_fs�]ih]_hnl[n_^�[n�nb_�^cmn[f�_h^�%?isf_)�

.66.&+�@r[gch[ncih�i`�]_][f�]lsjnm�]ifihct_^�\s�>+�PKPYSO�\s�_f_]nlih�gc]lim]ijs�l_p_[f_^�

nb[n� nb_s� j_lp[^_^� nb_� fogch[� ]lsjnm� [h^� q_l_� i]][mcih[ffs� ch� ]fim_� [jjimcncih� ni� nb_�

af[h^of[l�gc]lipcffc�\on�q_l_�h_p_l�ch�^cl_]n�]ihn[]n�qcnb�nb_�gc]lipcffom�ion_l�g_g\l[h_�

%?isf_)� .66.&+�Dn�[jj_[l_^�nb[n�>+�PKPYSO�]ifihct_^�]lsjn�go]om�qcnbion�[nn[]bcha�ni�]lsjn�

gc]lipcffc�%?isf_)�.66.&+�G__�_n�[f+�%.653&�i\m_lp_^�nb[n�ch�gc]_)�3'�PKPYSO�]ifihct_^�go]om�

ih� nb_� ion_l� mol`[]_� [h^� ^__j� qcnbch� nb_� chn_mnch[f� ]lsjnm)� qcnb� nb_� ]_][f� ]lsjnm� \_cha�

jl_`_l_hnc[ffs�]ifihct_^+�>+�PKPYSO�̂ i�hin�[^b_l_�ni�nb_�chn_mnch[f�mol`[]_�\on�[l_�bcabfs�gincf_�

[h^�nl[]e�l[jc^fs�[fiha�chn_mnch[f�go]om�%G__�_n�[f+)� .653&+
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3GRU\QTHGIXKV:KPYSO�jl_`_l_hnc[ffs�]ifihct_�g[hs�j[lnm�i`�nb_�a[mnlichn_mnch[f�nl[]n�

^_j_h^cha�ih�gc]li_hpclihg_hn[f�`[]nilm�mo]b�[m�irsa_h�n_hmcih)�jC�[h^�jl_m_h]_�i`�bimn�

l_]_jnilm�%G__�_n�[f+)�.650&+�Ciq_p_l)�nb_l_�cm�p_ls�fcnnf_�ch`ilg[ncih�[p[cf[\f_�ih�nb_�_``_]nm�

i`� jC)� n_gj_l[nol_)� irsa_h� n_hmcih)� honlc_hnm� _n]� ch� pcpi� ih� nb_� ]ifihct[ncih� i`�

>[gjsfi\[]n_lm+

+(,(/(,(�8UWhYf]U`�ZUWhcfg

H[hs�j[nbia_hm�b[p_�nb_�[\cfcns�ni�[nn[]b�ni�hihjli`_mmcih[f�jb[ai]snc]�]_ffm+�Obcm�

cm�]ihmc^_l_^�ni�\_�[h�cgjiln[hn�pclof_h]_� `[]nil�[m� cn�jl_p_hnm� nb_�ila[hcmg�`lig�\_cha�

mq_jn� [q[s� \s� `il]_m� mo]b� [m�j_lcmn[fmcm� [h^� `foc^� `fiq�%Dm\_la� [h^�Q[h�Ibc_o)� .661&+�

<^b_l_h]_� cm�^_n_lgch_^�\s�mj_]c`c]� chn_l[]ncih�\_nq__h�gif_]of_m�ih�bimn�[h^�\[]n_lc[f�

mol`[]_m+�<^b_l_hn�ila[hcmgm�[l_�j[lnc[ffs�jlin_]n_^�̀ lig�bimn�cggoh_�l_mjihm_m�%Dm\_la�[h^�

Q[h�Ibc_o)� .661&+�Ob_�]ifihct[ncih�i`�go]im[f�mol`[]_m�\s�>+�PKPYSO�̂ _j_h^m�ih�nb_�[\cfcns�

i `�nb_�\[]n_lc[�ni�g[chn[ch�]fim_�jlircgcns�ni�[h^�[nn[]bg_hn�ni�nb_�go]im[�[h^�[pic^�\_cha�

mq_jn�[q[s�\s�nb_�gip_g_hnm�i`�nb_�chn_mnch[f�]ihn_hnm�%Blc``cnb�[h^�K[le)� .66-&+

+(,(/(-(�7ggcW]Uh]cb�k]h\�]bhYgh]bU`�aiWcgU

Ob_�[mmi]c[ncih�i`�3'�PKPYSO�qcnb�chn_mnch[f�go]im[�ch�bog[hm�cm�̀ []cfcn[n_^�\s�p[lciom�

`[]nilm�mo]b�[m�nb_�giljbifias�i`�nb_�\[]n_lcog)�gincfcns�[h^�]b_gin[rcm�%R[fe_l�_n�[f+)

.653&+�Ob_�mjcl[f�mb[j_�i`�nb_�ila[hcmg�[h^�cnm�]b[l[]n_lcmnc]�]ile�m]l_q�gincfcns�_h[\f_� cn�

ni�j_h_nl[n_�[h^�j[mm�nblioab�nb_�nbc]e�chn_mnch[f�go]om�[h^�nbom�_mn[\fcmb�[�]fim_�]ihn[]n�

qcnb�nb_�chn_mnch[f�go]im[�%Blc``cnb�[h^�K[le)� .66-&+

,,
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]+�PKPYSO�cm�q_ff�[^[jn_^�̀ il�gi\cfcns�ch�pcm]iom�mifoncihm�mo]b�[m�go]om�qbc]b�g[s�

jlipc^_�nb_�ila[hcmg�qcnb�[h�_]ifiac][f�[^p[hn[a_� ch�nb_�a[mnlichn_mnch[f�nl[]n+�Ob_�>+�PKPYSO�

q_l_�m__h�ni�\_� bcabfs�gincf_�ch�nb_�chn_mnch[f�nl[]n)� l[jc^fs�nl[]echa�[fiha�nb_� chn_mnch[f�

go]om�%G__�_n�[f+)� .650&+�Ob_�[\cfcns�ni�]ifihct_�chn_mnch[f�go]om�cm�[�g[dil�̂ _n_lgch[hn�i`�

j[nbia_hc]cns�ch�chn_mnch[f�3GRU\QTHGIXKV�ch`_]ncihm+�<]]il^cha�ni�R[f[h�[h^�Fcbfmnlig�

%�.655&�[ff�mnl[chm�i`�>+�PKPYSO�q_l_�h_a[ncp_fs�]b[la_^�[h^�jimm_mm_^�[�bs^lijbi\c]�mol`[]_�

qbc]b�]iof^� j[lnc]cj[n_�ch�[^b_l_h]_�%F_lp_ff[�_n�[f+)� .660&+�Al_n_l�_n�[f+�%.646&�i\m_lp_^�

nb[n�[]ncp_�il�j[mmcp_�j_h_nl[ncih�i`�go]iom�a_f�qcff�b[p_� mcgcf[l�_]ifiac][f�`oh]ncihm�[m�

\ch^cha�ni�_jcnb_fc[f�]_ff�mol`[]_m�[h^�nl[jjcha�ch�nb_�go]iom�a_f�g[s�_p_h�l_jl_m_hn�nb_�ihfs�

q[s�ch�qbc]b�\[]n_lc[�[mmi]c[n_�qcnb�nb_�go]im[+

Coa^[bf�_n�[f+�%.655&�mno^c_^�nb_�]b_gin[]nc]�\_b[pcil�i `�> �PKPYSO� ch�nb_�jl_m_h]_�

i`�̂ c``_l_hn�][l\ibs^l[n_m)� [gchi�[]c^m�[h^�jl_j[l[ncihm�[h^�]ihmncno_hnm�i`�go]ch�[h^�\cf_+�

J`� nb_�p[lciom�][l\ibs^l[n_m�mno^c_^)�ihfs�G*`o]im_)�[�a[f[]nim_�[h[fia)�q[m�`ioh^�ni�\_�[�

]b_gi[nnl[]n[hn+� G*]smn_ch_)� G*afon[g[n_)� G*[mj[ln[n_� [h^� G*m_lch_� q_l_� `ioh^� ni� \_�

]b_gin[]nc]+� Jla[hc]�[]c^m� `ioh^�ni� \_�]b_gin[]nc]�q_l_� jslop[n_)� mo]]ch[n_)� `og[l[n_)�

]cnl[n_)� g[f[n_� [h^�[*� e_niafon[l[n_+�H]Nq__a[h� [h^�R[fe_l� %.653&� mno^c_^� nb_� lif_�i`�

][l\ibs^l[n_m�ch�nb_�[^b_l_h]_�i`�3GRU\QTHGIXKV�mj_]c_m�ni�_jcnb_fc[f�]_ffm�[h^�`icg^�nb[n�

`o]im_� [h^� g[hhim_� q_l_� chbc\cnils� \on� h_cnb_l� moa[l� ]igjf_n_fs� chbc\cn_^� [^b_mcih+�

Mb[ghim_� _rbc\cn_^� [�]ih]_hnl[ncih� ch^_j_h^_hn� chbc\cnils� _``_]n� %I[_mm� _n� [f+)� .655&+�

Ntsg[hmec�[h^�<lgmnliha�%.663&�`ioh^�nb[n�>+�PKPYSO�q[m�][j[\f_�i`�\ch^cha�ni�fcjc^m�[h^�

nb_�\ch^cha�q[m�al_[n_mn�ni�_hncl_�fcjc^�mnlo]nol_�\on�[``chcns�̂ _]l_[m_^� qb_h�jilncihm�i`�nb_�

fcjc^m�q_l_�l_gip_^+
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Ho]ch)�[�afs]ijlin_ch�i`bcab�gif_]of[l�q_cabn)�cm�nb_�jlch]cj[f�]ihmncno_hn�i`�go]om�

[h^�q[m�`ioh^�ni�\_�[�]b_gi[nnl[]n[hn�`il�>+�PKPYSO'�Ho]chm)�_r]l_n_^�`lig�_jcnb_fc[f�]_ffm�

i`� chn_mnch[f)� a[mnlc])� [h^� a[ff\f[^^_l� ncmmo_)� b[p_� [� mcgcf[l� mnlo]nol_)� ]ihmcmncha� i`�[h�

_rn_h^_^�jlin_ch�]il_�qcnb�[nn[]b_^�ifcaim[]]b[lc^_m+�Ob_�ifcaim[]]b[lc^_m�[nn[]b�ni�nb_�

jlin_ch�]il_�pc[�m_lch_�[h^�nbl_ihch_�_nb_l�fche[a_m+�Ob_�][l\ibs^l[n_�]ihmncno_hnm�[l_�mc[fc]�

[]c^)�c+_+)�mo\mncnon_^�h_ol[gchc]�[]c^)�il�G*�̀ o]im_�il�\inb�[nn[]b_^�ni�I*�[]_nsfafo]im[gch_)�

I*� []_nsfa[f[]nim[gch_)� [h^� a[f[]nim_+� Ho]ch� cm� jlch]cj[ffs� ]igjim_^� i`�][l\ibs^l[n_�

gif_]of_m�[h^�G*�`o]im_�cm�chp[lc[\fs�[�n_lgch[f�moa[l+

Ob_� jlin_ch� ]il_� i`� go]ch� jlcg[lcfs� ]ihn[chm� m_lch_)� nbl_ihch_� [h^� jlifch_�

]b[l[]n_lcmnc][ffs� ch� f[la_� [giohnm+� >b_gin[rcm� niq[l^� m_lch_� il� inb_l� [gchi� []c^m�

]igjih_hnm�i`�go]ch�qiof^�\_�f_mm�fce_fs�nb[h�]b_gin[rcm�niq[l^�nb_�j_lcjb_l[f�G*�̀ o]im_+�

Ob_l_`il_)� cn�cm�fce_fs�nb[n�nb_�G*�`o]im_�gic_ns�cm�nb_�jlch]cj[f�]b_gi[nnl[]n[hn�ch�go]ch�

%Coa^[bf�_n�[f+)� .655&+�Jra[ff)�`l_mb�]bc]e�\cf_)�[h^�`l_mb�\__`�\cf_�q_l_�^_n_lgch_^�ni�\_�

]b_gi[nnl[]n[hnm7�biq_p_l)�g[hs�i`�nb_�ch^cpc^o[f�]igjih_hnm�i`\cf_�q_l_�]b_gil_j_ff[hnm)�

ch]fo^cha�]bifc]�[]c^�[h^� cnm�^_lcp[ncp_m+�Ob_�ihfs�]igjih_hn�i`�\cf_�^_n_lgch_^�ni�\_�[�

]b_gi[nnl[]n[hn�q[m�go]ch+�Ho]ch� [fmi�m_lp_m�[m�[�mif_�mo\mnl[n_�`il�aliqnb�i`�> �PKPYSO'�

=__ls� _n�[f+� %.655&� bsjinb_mct_^� nb[n� >+�PKPYSO� cm� [nnl[]n_^� ni� nb_�go]ch�]igjih_hn�i`�

go]om)� ch�qbc]b� cn�gip_m�\s�[�bcabfs�[]ncp_� `f[a_ffog�ni�go]ch� `cff_^�]lsjnm�qb_l_�nb_�

ila[hcmg�_mn[\fcmb_m�cnm_f`+�>+�PKPYSO�jli\[\fs�aliqm�\s�omcha�go]ch�[m�[�mo\mnl[n_�qcnbch�nb_�

]lsjnm+� Ob_� ila[hcmg� cm� fce_fs� ni� l_g[ch� _mn[\fcmb_^� ch� nb_� ]lsjn� \_][om_� i`� cnm�

]b_gi[nnl[]ncih� [h^�g_n[\ifcmg�i`�go]ch+�3'�PKPYSO�̂ i_m�hin�[jj_[l�ni�[nn[]b�ni�nb_�]lsjnm+�

<^b_l_h]_�ni�nb_�]lsjnm�[jj_[lm�hin�cgjiln[hn�`il�]ifihct[ncih�i`�nb_�]_][�[h^�]fi[][+�Hil_
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l_]_hnfs)� O[e[n[� _n� [c+� %.66/&� ]ih`clg_^� nb[n� ]b_gin[]nc]� gip_g_hn� cm� cgjiln[hn� `il�

chn_mnch[f�]ifihct[ncih+

+(,(/(.(�F]`]�UbX�ECFg

Kcfc�il�̀ cg\lc[_�[h^�[`cg\lc[f�[^b_mchm�[l_�nqi�cgjiln[hn�]igjih_hnm�chpifp_^�ch�nb_�

[nn[]bg_hn�i`�>+�PKPYSO'�Ciq_p_l)�nb_�[\cfcns�ni�molpcp_�ch�nb_�go]iom�\s�\ch^cha�ni�go]iom�

]igjih_hnm�cnm_f`�][h�\_�]ihmc^_l_^� [�pclof_h]_�`[]nil)�[m�go]iom�`ilgm�j[ln�i`�nb_�̂ _`_hm_�

g_]b[hcmg�i`�nb_�\i^s+�Kl_pciomfs�cn�q[m�nbioabn�nb[n�>+�PKPYSO�̂ c^�hin�jli^o]_�`cg\lc[_)�

s_n�[� l_jiln�\s� ?ica�_n+�[f+�%.663&�ch^c][n_^�nb[n�mshnb_mcm�i`�jcfc�^c^�i]]ol�ch�nb_�jl_m_h]_�

i`�\cf_� m[fn�^_irs]bif[n_� ch�m_p_l[f� mnl[chm� i`�>+� ITQO� [h^�>+�PKPYSO'� Ciq_p_l)� l_]_hnfs)�

B[shil� _n� [f+� %/--.&� l_jiln_^� nb[n� nb_m_� [jj_h^[a_m� [l_� hin� jcfc� \on� [l_� [� \[]n_lc[*�

ch^_j_h^_hn�giljbifiac][f�[lnc`[]n�i`�aliqnb�g_^cog+�Jnb_l�jimmc\f_�[^b_mchm�ch]fo^_�ion_l�

g_g\l[h_�jlin_chm�%JHKm&)�`f[a_ff[�[h^�GKN+�>+�PKPYSO�b[m�[fmi�\__h�l_jiln_^�ni�\ch^�ni�

_rnl[]_ffof[l�g[nlcr�]igjih_hnm�mo]b�[m�`c\lih_]nch)�f[gchch)�pc\lih_]nch�[h^�]iff[a_h)�\on�

nb_�mj_]c`c]�lif_m�jf[s_^�\s�nb_m_�]igjih_hnm�ch�[^b_l_h]_�cm�hin�`offs�oh^_lmnii^�%Fihe_f�

_n[f+)� .660&+

+(,(/(/(�<`U[Y``U

Ob_�lif_�i`�̀ f[a_ff[�ch�nb_�]ifihct[ncih�i`�>+�PKPYSO�b[m�\__h�mno^c_^�ch�nb_� BD�nl[]n�

i`�ch`[hn�gc]_�%I_q_ff�_n�[f+)�.652&+�Ob_s�̀ ioh^�nb[n�[�̀ f[a_ff[n_)�hihgincf_�p[lc[hn�]ifihct_^�

nb_�BD�nl[]n�[m�mo]]_mm`offs�[m�nb_�qcf^�nsj_�mnl[ch8�biq_p_l)�nb_�[`f[a_ff[n_�p[lc[hn�jiilfs�

]ifihct_^�nb_�giom_+�Ob_s�]ih]fo^_^�nb[n�̀ f[a_ff[)�qb_nb_l�[]ncp_�il�ch[]ncp_)�[l_�h_]_mm[ls�

`il� nb_� _``c]c_hn� ]ifihct[ncih� i`� nb_� BD� nl[]n� i`� ch`[hn� gc]_� \s� >+� PKPYSO'� Pmcha� [h�

_rj_lcg_hn[f� [jjli[]b� mcgcf[l�ni� nb_� gi^_f� om_^� \s�I_q_ff� _n� [f+� %.652&)� Hiliie[� _n
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[f+%.652&�]ih`clg_^�nb_�lif_�i`�̀ f[a_ff[�ch�nb_�]ifihct[ncih�i`�BD�nl[]n+�Af[a_ffch�b[m�\__h�

moaa_mn_^�[m�[h�[^b_mch�il�][llc_l�i `�[^b_mch�mch]_�hih`f[a_ff[n_^�gon[hn�mnl[chm�[^b_l_�go]b�

f_mm�_``c]c_hnfs�ni�bimn�]_ffm�%H]Nq__a[h�[h^�R[fe_l)� .653&+

> � PKPYSO� mbiq� _hb[h]_^� gincfcns� ch� nb_� go]iom)� qbc]b� omo[ffs� cggi\cfct_m�

j_lcnlc]biomfs�̀ f[a_ff[n_^�\[]n_lc[�%Ntsg[hmec�_n�[f+)� .662&+�Ob_s�][h�gip_�p_ls�[]ncp_fs�ch�

go]iom� `cff_^� ]lsjnm� qcnbion� [hs� _pc^_h]_� i`�[nn[]bg_hn� ni� _jcnb_fc[f� ]_ffm)� qbc]b� cm�

_mm_hnc[f�`il�]ifihct[ncih�ch�nb_�chn_mnch[f�nl[]n�%Ntsg[hmec�_n�[f+)�.662&+�Ob_�̀ f[a_ffog�i`�>+�

PKPYSO�cm�]igjim_^�i`�nqi�]fim_fs�l_f[n_^�jlin_chm)�nb_�g[dil�mo\ohcn�Af[�<�[h^�gchil�mo\ohcn�

Af[�=� _h]i^_^�\s�LQG �1� [h^�PQG �2� a_h_m� l_mj_]ncp_fs� %Bo_lls� _n� [f+)� .66.&+� Ob_�gincfcns�

cgj[ln_^�\s�`f[a_ff[�[c^_^�\s�]b_gin[]nc]�mcah[fcha�g[s�[ffiq�>+�PKPYSO�ni�j_h_nl[n_�nb_�

go]iom�f[s_l�[h^�m__e�bimn�]_ff�l_]_jnilm�chpifp_^�ch�]ifihct[ncih�il�chp[mcih�i`�chn_mnch[f�

go]im[�%O[e[n[�_n�[f+)� .66/&+

+(,(/(0(� Jcl]bg

>+� PKPYSO� jli^o]_� _hn_linirchm)� ]sninirchm)� b_gifsmchm)� [h^� [^b_l_h]_� `[]nilm�

%R[mm_h[[l)� .664&+�3'�PKPYSO�mnl[chm�g[s�jli^o]_�nirchm�l_f[n_^�ni�C'� INTQKVGK�[h^�5'� ITQO�

GO�%C[lcb[l[h�[h^�K[hcal[bc)�.66-8�<bg_^�_n�[f+)� .66/&+�<fnbioab�g[hs�mno^c_m�b[p_�\__h�

^ih_�ih�nb_�nirch�jli^o]ncih�i`�3GRU\QTHGIXKV� nb_�]oll_hn�ehiqf_^a_�ih�nb_�mo\d_]n�cm�mncff�

p_ls�fcgcn_^+�3GRU\QTHGIXKV�mjj+�b[p_�\__h�l_jiln_^�ni�\_�q_[efs�b_gifsnc]�%<lcgc�_n�[f+)

.66-&� qbc]b�]iof^�jf[s�[�lif_�ch�clih�[]kocmcncih�[h^�j[nbia_h_mcm+�>snif_nb[f�^cmn_h^cha�

nirch�%>?O&�cm�[�b_[n�f[\cf_)�jlin_[m_�m_hmcncp_�[h^�hih^c[fct[\f_�nirch�qbc]b�][om_m�C_G[)�

>CJ)�C_j*/�[h^�Q_li�]_ffm�ni�mfiqfs�^cmn_h^�ip_l�[�j_lci^�i`� 0*1�^[sm�[h^�nb_h�^c_�\s�[
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jlial[gg_^�]_ff�̂ _[nb�%[jijnimcm&�%Eibhmih�[h^�Gcil)�.651&+�Ob_�>?O�jli^o]ncih�cm�h_[lfs�

ohcp_lm[f�ch�gimn�i`�nb_�>[gjsfi\[]n_l�cmif[n_m+�>snif_nb[f�̂ cmn_h^cha�nirchm�][om_�m_hmcncp_�

_oe[lsinc]� ]_ffm� ni� \_]ig_� \fi]e_^� ch� nb_� -"� jb[m_� i`�]_ff� ]s]f_� qbc]b� [jj_[lm� ni� \_�

j_lg[h_hn�%Rbcn_biom_�_n[f+)�.665&+�Ob_�lif_�i`�>?O�ch�>+�PKPYSO�j[nbia_h_mcm�b[m�hin�\__h�

`offs�_fo]c^[n_^+�Ciq_p_l)�nb_�[]ncpcns�i`�>?O�moaa_mnm�[�jimmc\f_�]ihnlc\oncih�ni�^c[llb_[f�

^cm_[m_m+�Nno^c_m�qcnb�>[]i*/�]_ffm)�̂ _lcp_^�3ig�bog[h�]ifihc]�_jcnb_fc[f�]_ffm�l_p_[f_^�nb[n�

cn�g[s�b[p_�nb_�_``_]n�i`�\fi]echa�nb_�^_p_fijg_hn�i`�nb_�g[nol_�_jcnb_fc[f�]_ffm�h__^_^�`il�

[\miljncp_�`oh]ncihm�%Rbcn_biom_)� .665&+

?(,(/(1(� B]dcdc`mgUWW\Uf]XYg�"BFI#�UbX�B]dcc`][cgUWW\Uf]XYg�"BEI#

Gcjijifsm[]]b[lc^_m� g[s� \_� [h� cgjiln[hn� [^b_mch� i`�3GRU\QTHGIXKV�PKPYSO� `il�

]_ffof[l�[h^�go]om�mo\mnl[n_m�%H]Nq__a[h�[h^�R[fe_l)� .653&+�I_q_ff�_n�[f+� %.652&�[fmi�

c^_hnc`c_^�GKN�[m�[�m_]ih^�[^b_mch�i`�>+�PKPYSO'�Ob_�_h^inirc]�jlij_lnc_m�i`�3GRU\QTHGIXKV�

GKNm� [l_� ]igj[l[\f_� qcnb� nbim_� i`� inb_l� _hn_li\[]n_lc[f� GKNm� %Hil[h)� .664&+�

<jjlircg[n_fs�1-"�i`�nb_�jl_^igch[hn�>+�PKPYSO� m_linsj_m�_rjl_mm�]f[mmc][f�]il_�fche_^)�

bcab�gif_]of[l� q_cabn� J� [hnca_hm� %K_hh_l� [h^� <mjch[ff)� .664&+� Ob_� l_g[ch^_l� i`�nb_�

m_linsj_m� b[p_� fiq�gif_]of[l�q_cabn�GJN�gif_]of_m�il�inb_l�jifsm[]]b[lc^_�jifsg_lm�

ohfche_^�ni�nb_�]il_+�Dh�mig_�3GRU\QTHGIXKV�PKPYSO�m_linsj_m)�mc[fsf[ncihi`nb_�n_lgch[f�]il_�

ifcaim[]]b[lc^_�moa[l�]l_[n_m�mnlo]nol_m�nb[n�gcgc]�bog[h�a[hafcimc^_m�%_+a+)�BHf)�B?D)�

B?f[)�B?0�[h^�BOf[&8�[hnc\i^c_m�l[cm_^�[a[chmn�nb_m_�gcg_nc]�gif_]of_m�[l_�momj_]n_^�ni�

jf[s�[�]lcnc][f�lif_�ch�nb_�^_p_fijg_hn�i`�B=N�%N[c^[�_n�[f+)� .664&+
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+(,(/(2(� >cgh�ZUWhcfg

N_p_l[f� mno^c_m� b[p_� [nn_gjn_^� ni� ^_gihmnl[n_� [� lif_� `il� bimn� g_g\l[h_�

][l\ibs^l[n_m� [m� l_]_jnilm� `il� 3GRU\QTHGIXKV� PKPYSO%� \on� nb_m_� l_jilnm� b[p_� \__h�

ch]ih]fomcp_�%Hil[h)�.662&+�Jfcaim[]]b[lc^_�m_ko_h]_m�jli\[\fs�jf[s�[�mo\il^ch[n_�lif_�ch�

>+�PKPYSO�[nn[]bg_hn�ni�_oe[lsinc]�]_ffm�%Nn[hf_s)�.656&+�Ob_�[^^cncih�i`�mcgjf_�moa[lm�mo]b�

[m�g[hhim_)� `o]im_)�afo]im_)�I*� []_nsfafo]im[gch_)�g[fnim_� [h^�a[f[]nim_� [fmi� ^c^�hin�

mcahc`c][hnfs�[fn_l�nb_�\ch^cha�i`�>+�PKPYSO�ni�>CJ�]_ffm+�Ob_s�g[s�chn_l[]n�qcnb�fcjc^m�ch�bimn�

]_ff�g_g\l[h_m�\on�fcjc^m�ihfs�j[lnc[ffs�chbc\cn�3'PKPYSO�\ch^cha�ni�>CJ�]_ffm)�moaa_mncha�

nb[n� gofncjf_� chn_l[]ncihm� i]]ol� \_nq__h� nb_� \[]n_lc[� [h^� bimn� ]_ffm� %Ntsg[hmec� [h^�

<lgmnliha)�.663&+�>igjih_hnm�ch�chn_mnch[f�go]om�[h^�nb_�_rnl[]_ffof[l�g[nlcr�g[s�m_lp_�

[m�cgjiln[hn�l_]_jnilm�`il�]ifihct[ncih+

+,(/(3(�C]WfcYbj]fcbaYbhU`�ZUWhcfg

3GRU\QTHGIXKVPKPYSO�][h�\_�cmif[n_^�̀ lig�nb_�BD�nl[]n�i`�g[hs�[hcg[fm�[h^�bog[hm�

[h^�g[hs�_hpclihg_hn[f�miol]_m�mo]b�[m�`ii^�[h^�q[n_l+�Obcm�^_gihmnl[n_m�nb_�[\cfcns�i`�

nb_m_�ila[hcmgm�ni�molpcp_�ch�̂ cp_lm_�_hpclihg_hnm�[h^�oh^_l�mnl_mm�]ih^cncihm�qbc]b�cm�pcn[f�

`il� ch`_]ncih�[h^�nl[hmgcmmcih�jli]_mm_m+�>+�PKPYSO�cm�][j[\f_�i`�]igj_ncha�q_ff�`il�honlc_hnm�

mo]b�[m�clih�ch� ^sh[gc]�_hpclihg_hnm+�Ob_l_�_rcmnm�[�l_aof[nils�msmn_g�ch�3GRU\QTHGIXKV�

PKPYSO�qbc]b�l_mjih^m�ni�p[lciom�gc]li_hpclihg_hn[f�`[]nilm�mo]b�[m�jC)�imgif[lcns)�`l__�

clih�]ih]_hnl[ncih)� n_gj_l[nol_)� [h^�nb_�\[]n_lc[f�aliqnb�jb[m_�_h]iohn_l_^�^olcha�bimn�

ch`_]ncih+�Ob_�[a_�i`�nb_�\[]n_lc[f�]ofnol_�[``_]nm�[^b_l_h]_�i`�>[gjsfi\[]n_l�ila[hcmgm�ni�

bimn�]_ffm+�Dh�if^_l�]ofnol_m�nb_s�]b[ha_�nb_cl�giljbifias�`lig�nb_�nsjc][f�mjcl[f�mb[j_�ni�

mg[ff_l� ]i]]ic^� `ilgm� %=o]e� _n� [f+)� .650&+� =[]n_lc[f� aliqnb� n_gj_l[nol_� [h^� mol`[]_
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bs^lijbi\c]cns�[fmi�_r_lnm�[h�_``_]n�ih�[^b_l_h]_�%R[f[h�[h^�Fcbfmnlig)� .655&+

+(,(/(3+(�?fcb

Dlih�cm�nb_�fcgcncha�honlc_hn�ch�nb_�jf[mg[�[h^�_rnl[]_ffof[l�̀ foc^�i`�gimn�[hcg[fm+�Ob_�

jlich`f[gg[nils�]sniech_m�l_f_[m_^�^olcha�[�j[nbia_hc]�]b[ff_ha_�g_^c[n_�[�mbc`n�ch�clih�

`lig� nl[hm`_llch� ch� nb_� _rnl[]_ffof[l� `foc^m� ni� `_llcnch� fi][n_^� ch� chnl[]_ffof[l� fi][ncihm�

%R_ch\_la)� .662&+�Obcm�]b[ha_�^_]l_[m_m�nb_�[giohn�i`�clih�[p[cf[\f_�ni�j[nbia_hm� [h^�

^_]l_[m_m�nb_cl�pclof_h]_+

Rb_h�]ifihctcha�[�bimn)�>+�PKPYSO�gomn�]igj_n_�qcnb�inb_l�ila[hcmgm�`il�[p[cf[\f_�

honlc_hnm)� ch]fo^cha� clih+� Dh� bimn� ncmmo_m� nb_� [p[cf[\cfcns� i`�clih� cm� fiq�[m� gimn� i`�cn� cm�

]igjf_r_^� qcnb� bimn� jlin_chm� mo]b� [m� b_giafi\ch� [h^� nl[hm`_llch+� Ob_� fiq� clih�

]ih]_hnl[ncih�]ihmncnon_m�[�̂ _`_hm_�g_]b[hcmg)�\on�]ihp_lm_fs)�mo]]_mm`of�j[nbia_hm�][h�om_�

cn�[m�[�mncgofom�ni�_rjl_mm�pclof_h]_�`[]nilm�fce_�nirchm�[h^�inb_l�̀ []nilm�l_kocl_^�`il�ch�pcpi�

aliqnb� %p[h�Qfc_n� _n� [f+)� .665&+� Dlih� cm� nb_� gimn�_mm_hnc[f� gc]lihonlc_hn� `il� [fgimn� [ff�

gc]liila[hcmgm� ch]fo^cha�>[gjsfi\[]n_lm+� =[]n_lc[� ch�a_h_l[f� l_kocl_� .-�X�ni� .-$ä�H�i`�

`_lliom� clih� `il� molpcp[f+� Ob_m_� ila[hcmgm� _h]iohn_l� qc^_fs� `fo]no[ncha� f_p_fm� i`�nbcm�

_mm_hnc[f� _f_g_hn� [h^� b_h]_� mbiof^� g[chn[ch� clih� big_imn[mcm� nblioab� nb_� ^c``_l_hnc[f�

_rjl_mmcih�i`�clih�ojn[e_�[h^�mnil[a_�msmn_gm�`il�molpcp[f+�<m�[� l_mjihm_�ni�honlcncih[f�

l_mnlc]ncih�][om_^�\s�clih�fcgcn[ncih)�g[hs�j[nbia_hm�b[p_�_pifp_^�bcabfs�_``f]c_hn�msmn_gm�

`il�m_ko_mn_lcha� clih�`lig�nb_� clih�\ch^cha�jlin_chm)� nl[hm`_llch�[h^� f[]ni`_llch� `ioh^� ch�

m_log� [h^�go]im[f� mol`[]_m� l_mj_]ncp_fs+� Ail� nbcm� joljim_� nb_s� m_]l_n_� bcabfs� mj_]c`c]�

]b_f[nilm�`il�̀ _llc]�cihm�][ff_^�mc^_lijbil_m)�qbc]b�cm�`iffiq_^�\s�nb_cl�l_chn_g[fct[ncih�pc[�

[� bcab� [``chcns� nl[hmjiln� msmn_g� [h^� mo\m_ko_hn� l_f_[m_� i`� clih� chni� nb_� ]snijf[mg+
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>[gjsfi\[]n_lm� b[p_� `_q_l� clih� ojn[e_� msmn_gm� ch� ]igj[lcmih� qcnb� inb_l� ila[hcmgm+�

<fnbioab� nb_s� ^i� hin� mshnb_mct_� mc^_lijbil_m� ni� m_ko_mn_l� clih)� nb_s� [l_� [\f_� ni� \ch^�

_ria_hiom�mc^_lijbil_m+� Nsmn_gm�`il�_hn_li]b_fch�[h^)�b_gch�ojn[e_�[h^�[�nl[hmjiln_l�`il�

[h�ohc^_hnc`c_^�mc^_lijbil_�b[p_�\__h�]b[l[]n_lct_^�ch�>+�PKPYSO� %Kc]e_n�_n�[f+)� .66/8�K[le�

[h^�Mc]b[l^mih)�.662&+�<fnbioab�clih�cm�_mm_hnc[f�̀ il�\[]n_lc[)� cnm�jl_m_h]_�qcnbch�[�\[]n_lc[f�

]_ff� ][h�\_�nlio\f_mig_�[m�cn�][h�f_[^�ni�mshnb_mcm�i`� nirc]�`l__�l[^c][fm+�Ob_l_`il_)� clih�

big_imn[mcm�b[m� ni� \_�\[f[h]_^�][l_`offs�\s�mnlc]n�l_aof[ncih�i`�clih�ojn[e_�[h^�mnil[a_+�

3GRU\QTHGIXKV�PKPYSO� _rbc\cn_^�mfiq_l�aliqnb�l[n_m�[h^�[fn_l_^�]_ffof[l�giljbifias�[h^�

mshnb_mct_^�h_q�_hp_fij_�[mmi]c[n_^�jlin_chm�qb_h�aliqh�ch�fiq�clih�]ih^cncihm�%Ac_f^�_n�

[f+)� .653&+� Kc]e_nn� _n� [f+� %.66/&� `ioh^� nb[n�b_gch)� b_giafi\ch)� b_gch*� b_gij_rch� [h^�

b_giafi\ch*� b[jniafi\ch� mncgof[n_^� aliqnb�i`�>+�PKPYSO� ch� fiq� clih�g_^cog)� qb_l_[m�

nl[hm`_llch)� f[]ni`_llch�[h^�`_llcnch�q_l_�oh[\f_�ni�jlipc^_�clih�ni�mnl[chm� n_mn_^�%K[le�[h^�

Mc]b[l^mih)� .662&+

>[gjsfi\[]n_lm�mshnb_mct_�[�m_lc_m�i`�h_q�jlin_chm�ch�nb_�jl_m_h]_�i`�_oe[lsinc]�

]_ffm�qbc]b�[l_�cgjiln[hn�ch�nb_�chp[mcih+�<�`_llc]�ojn[e_�l_aof[nil�%Aol&�jlin_ch�b[m�\__h�

]fih_^�`lig�>+�PKPYSO�qbc]b�b[m�\__h�jlijim_^�ni�]ihnlif�nb_�mshnb_mcm�i`�[�m_n�i`�̀ _lliom�

l_mjihmcp_�a_h_m�%Riif^lc^a_�_n[f+)�.661&+�<\ip_�[�]_ln[ch�]ih]_hnl[ncih�nbl_mbif^)�`_lliom�

clih�][h�]igjf_r�qcnb�Aol�[h^�g_^c[n_�nb_�`ilg[ncih�i`�[�^cg_l�qbc]b�cm�[\f_�ni�\ch^�ni�[�

j[fch^ligc]�]ihnlif�m_ko_h]_�qbc]b�ip_lf[jm�nb_�jligin_lm�i`�Aol�l_aof[n_^�a_h_m+�Ail�nb_�

mj_]c`c]�\ch^cha�i`�Aol�ni�?I<�nb_�jl_m_h]_�i`�ih_�i`�nb_�`iffiqcha�^cp[f_hn� b_[ps�g_n[fm)�

g[ha[h_m_)�clih)�]ijj_l)�]i\[fn)�][^gcog)�[h^�j[lnc[ffs�tch]�cm�_mm_hnc[f�%^_�Gil_hti�_n�[f+)

.654&+� ?olcha�aliqnb�oh^_l�clih�l_jf_n_�]ih^cncihm�nb_�Aol�jlin_chm�\ch^�ni�nb_�jligin_l
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l_acihm�i`�Aol�l_aof[n_^�a_h_m�[h^�nb_l_\s�jl_p_hnm�nl[hm]lcjncih+�M_]_hnfs)� nb_�lif_�i`�[�

a_h_�>VGRUQ�ch�nb_�nl[hmjiln�i`�̂ cp[f_hn�][ncihm�mo]b�[m�tch])�clih)�[h^�g[ha[h_m_�b[p_�\__h�

^_gihmnl[n_^�[n�nb_�jb[aimig[f�g_g\l[h_�i`�g[]lijb[a_m�%Blohb_c^�[h^�Blim)�/---&+

D+/+2+6+/+� Jrsa_h

Ob_�gc]li[_lijbcfc]� h[nol_�i`�>[gjsfi\[]n_lm�moaa_mnm� [h� chb_l_hn�m_hmcncpcns�ni�

irsa_h� [h^� cnm� chn_lg_^c[n_m+� Ciq_p_l)� >[gjsfi\[]n_lm� [l_� [\f_� ni� [^[jn� ni� [_li\c]�

g_n[\ifcmg�\s�jli^o]cha�mig_�]b[ha_m�ch�]ifihs�giljbifias�[h^�ion_l�g_g\l[h_�j[nn_lhm�

%Eih_m� _n� [f+)� .661&+� @rjimol_� ni� irsa_h� l_mofnm� ch� nb_� `ilg[ncih� i`�l_[]ncp_� irsa_h�

chn_lg_^c[n_m�qbc]b�^[g[a_�ho]f_c]�[]c^m)�jlin_chm�[h^�g_g\l[h_m+�Ob_�]_ffof[l�^_`_hm_m�

[a[chmn�nb_�̂ [g[acha�_``_]nm�i `�irc^[ncp_�mnl_mm�g[s�jf[s�[�g[dil�lif_�ch�nb_�molpcp[f�i`�nb_m_�

ila[hcmgm� ^olcha� _rjimol_� ni� [cl+� @htsg_m� mo]b� [m� moj_lirc^_� ^cmgon[m_)� [fesf�

bs^lij_lirc^_�l_^o]n[m_m)�][n[f[m_)�afon[nbcih_�mshnb_n[m_�[h^�afon[nbcih_�äÄ]^o]n[m_�m__g�

ni�jlipc^_�jlin_]ncih�[a[chmn�irsa_h�mnl_mm+

.+/+2+6�E + �O_gj_l[nol_

3GRU\QTHGIXKV�PKPYSO� `[pil� [h� ch]o\[ncih� n_gj_l[nol_� i`�1/}� >� [cÑioab� nb_m_�

ila[hcmgm�[l_�[\f_�ni�aliq�\_nq__h�[�n_gj_l[nol_�i`�0-}�>�[h^�14}�>+�Ob_�n_gj_l[nol_�chmc^_�

nb_�[pc[h�BD�nl[]n�[jj_[lm�ni�jligin_�nb_�]ifihct[ncih�i`�>[gjsfi\[]n_lm�\_][om_�i`� nbcm�

j_]ofc[lcns+� Ob_cl�[\cfcns� ni� l_aof[n_� a_h_� _rjl_mmcih� ch� l_mjihm_� ni� qc^_� p[lc[ncihm� ch�

n_gj_l[nol_m� \_]ig_m� pcn[f� `il� nb_cl� molpcp[f� ch� p[lscha� n_gj_l[nol_� ]ih^cncihm+� Ob_�

_rjl_mmcih�i`�pclof_h]_�`[]nilm�cm�[�bcab�_h_las�_rj_hmcp_�jli]_mm)�mi�cn�cm�bcabfs�l_aof[n_^�

[h^� fcgcn_^� ni� j_lci^m� i`� chp[mcih� [h^� ]ifihct[ncih� ihfs+� Ob_� gip_g_hn� `lig� nb_�

_hpclihg_hn�ni�nb_�bimn�h_]_mmcn[n_m�_rjl_mmcih�i`�m_p_l[f�pclof_h]_�`[]nilm+�Dh]l_[m_�ch�nb_

0.
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n_gj_l[nol_�[]nm�[m�ih_�]o_�`il�nb_�_rjl_mmcih�i`�pclof_h]_�`[]nilm+

3GRU\QTHGIXKV�f[]e�g[hs�i`�nb_�]f[mmc][f�_hpclihg_hn[f�l_aof[nils�jlin_chm�nb[n�[l_�

_h]iohn_l_^�ch�inb_l�\[]n_lc[+�Obcm�cm�kocn_�chnlcaocha�\_][om_�nb_s�[l_�[\f_�ni�molpcp_�ch�

^cp_lm_� _hpclihg_hn[f� ]ih^cncihm� mo]b� [m� nb_�BD� nl[]n)� `ii^� [h^� [ko[nc]� _hpclihg_hnm)�

moaa_mncha�nb_�jimmc\cfcns�i`�nb_m_�ila[hcmgm�jimm_mmcha�ohcko_�msmn_gm�`il�_hpclihg_hn[f�

l_aof[ncih�hin�_h]iohn_l_^�ch�inb_l�ila[hcmgm+�Dh�[^^cncih)�m_p_l[f�nqi�]igjih_hn�l_aof[nils�

msmn_gm�b[p_�\__h�`ioh^�ch�>+�PKPYSO�%F_nf_s)� .664&+�Ob_m_�msmn_gm�]ihmcmn�i`�[�g_g\l[h_�

bcmnc^ch_�ech[m_�m_hmil�qbc]b�cm�[]ncp[n_^�oh^_l�[jjlijlc[n_�_hpclihg_hn[f�]ih^cncihm�[h^�

ch�nolh�jbimjbilsf[n_m�[�^c``omc\f_�l_mjihm_�l_aof[nil�jlin_ch�nb[n�cm�h__^_^�ni�chcnc[n_�nb_�

nl[hm]lcjncih�i`�mj_]c`c]�a_h_m+� @rjl_mmcih�i`�mig_�a_h_m� mo]b�GW�LQG �2� OW�]ihnliff_^�\s�

ohcko_�a_h_nc]�jligin_l�m_ko_h]_m�nb[n�[l_�_hpclihg_hn[ffs�gi^of[n_^�\s�n_gj_l[nol_)�jC�

il�^cp[f_hn�][ncih� f_p_fm�%<cg�_n�[f+)� .660&+� Ob_�_rjl_mmcih�i`�\[]n_lc[f� `[]nilm�[``_]ncha�

[^b_mcih�[h^�chp[mcih�[l_�]ihnliff_^�\s�[�m_lc_m�i`�̂ c``_l_hn�l_aof[nils�g_]b[hcmgm�nb[n�[l_�

gi^of[n_^�\s�_hpclihg_hn[f�`[]nilm+

+(-(� ?bhYfUWh]cb�VYhkYYb�X]YhUfm�ZUWhcfg�UbX�Wc`cb]nUh]cb�cZ�a]WfcZ`cfU

+(-(+(� ?ggiYg�fY`UhYX�hc�h\Y�igY�cZ�Ubh]a]WfcV]U`�U[Ybhg�]b�h\Y�X]Yh

Oi^[säm�]ihmog_lm�^_g[h^�m[`_)�qbif_mig_�[h^�[n�nb_�m[g_�ncg_�honlcnciom�`ii^�

jli^o]nm�qbc]b�^i� hin�[^p_lm_fs� [``_]n� nb_cl�b_[fnb+�Iin� ihfs� nb_�b_[fnb�[h^�q_f`[l_� i`�

[hcg[fm� \on� [fmi� nb_� _]ihigc]m� i`�nb_� `ii^� [hcg[f� jli^o]ncih� ch^omnls� cm� p_ls� go]b�

^_j_h^_hn� ih� ^loam)� _mj_]c[ffs� [hncgc]li\c[f� [a_hnm� %IM>)� .666&+� Rbcf_� \_h_`c]c[f� `il�

[hcg[fm�[h^�ni� nb_� ch^omnls)�^loa�om_� cm� hin�qcnbion�[^p_lm_�bog[h�b_[fnb�_``_]nm+� =inb�

_rj_lnm�ch�nb_�`c_f^�[h^�nb_�a_h_l[f�jo\fc]� [l_� [q[l_�i`�nb_�]ihm_ko_h]_m�i `� [hnc\cinc])

0/
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j_mnc]c^_)�[h^�nirc]�q[mn_�l_mc^o_m�ch�̀ ii^m)�nb_cl�_hpclihg_hn[f�cgj[]nm�[h^�_g_la_h]_�i`�

gc]liila[hcmgm�l_mcmn[hn�ni�[hncgc]li\c[f�[a_hnm�[h^�[l_� ]ih]_lh_^�[\ion�n\_cl�jl_m_h]_�ch�

`ii^m�%IM>)�.666&+

K[nbia_hc]� ila[hcmgm� mo]b� [m� AGQRTSKQQG� ?O*.-1)� 5'� IGQQ� -.247C4� [h^�

3GRU\QTHGIXKV�PKPYSO�[l_�\_]igcha� ch]l_[mchafs�cgjiln[hn�ni�bog[h�b_[fnb�^o_� ni� nb_cl�

j[nbia_hc]cns�[h^�[^^_^�l_mcmn[h]_�ni�[hncgc]li\c[f�[a_hnm�om_^�ch�bog[h�g_^c]ch_+�Rcnb�

_[]b�[^^cncih[f�[]kocmcncih�i`�l_mcmn[h]_�ni�s_n�[hinb_l�]f[mm�i`�[hncgc]li\c[f�[a_hnm)� nb_�

nl_[ng_hn�i `�nb[n�ch`_]ncih�\_]ig_m�gil_�^c``c]ofn�[h^�b_h]_�nb_�jin_hnc[f�lcme�ni�bog[h�

b_[fnb� \_]ig_m� al_[n_l+� Ob_� g[ch� miol]_� i`�ch`_]ncih� cm� `ii^� i`�[hcg[f� ilcach+� =inb�

3GRU\QTHGIXKV�[h^�AGQRTSKQQG�mjj+�]ifihct_�nb_�B.�nl[]n�i`�jiofnls�[h^�]ihn[gch[n_�`ii^+�

Ob_�PNA?<�l_]_hnfs�[hhioh]_^�cnm�jf[hm�ni�\[h�nb_�om_�i`�nqi�[hnc\cinc]m�%_hli`fir[]ch�[h^�

m[l[`fir[]ch�&�ch�nb_�`foilikochifih_�`[gcfs�nb[n�[l_�om_^�ch�jiofnls�jli^o]ncih�\_][om_�nb_�

om_�i`�nb_m_�̂ loam�ch]l_[m_m�nb_�fce_fcbii^�i`�bog[h�ch`_]ncih�qcnb�̀ foilikochifih_�l_mcmn[hn�

mnl[chm�i`�> �PKPYSO%�nb_�h[ncihäm�gimn�]iggih�][om_�i`�\[]n_lc[f�`ii^\ig_�cffh_mm�%>cgihm)�

/--.&+�Ob_�PNA?<�cm�[fmi�]ihmc^_lcha�qb_nb_l�nb_s�gomn�[mm_mm�nb_�fce_fcbii^�nb[n�nb_�om_�

i`�[�]_ln[ch�̂ loa�ch�`ii^�[hcg[fm�qcff�nl[hm`_l�l_mcmn[h]_�[h^�]l_[n_�[�jo\fc]�b_[fnb�jli\f_g�

\_`il_�cn�l_pc_qm�[�h_q�[hcg[f�^loa�`il�[jjlip[f+� Ob_l_`il_)�ih�[�jo\fc]�b_[fnb�j_lmj_]ncp_�

cn�\_]ig_m�h_]_mm[ls�ni�l_^o]_�nb_�ohq[ll[hn_^�om_�i`�[hncgc]li\c[f�[a_hnm�ch�̀ ii^�[hcg[fm+�

<n�nb_�m[g_�ncg_)�nb_l_�cm�[�h__^�`il�jl_m_lpcha�nb_�b_[fnb�[h^�jli^o]ncpcns�i`�[hcg[fm+�Ail�

nbcm)�h[nol[f�[fn_lh[ncp_m�h__^� ni�\_�^_p_fij_^�[m�`__^�[^^cncp_m�`il�[hcg[f�[alc]ofnol_+

<jjlijlc[n_�mnl[n_ac_m�mbiof^�\_�[cg_^�[n�_hb[h]cha�aliqnb�[h^�jli^o]ncpcns�i`�̀ ii^�

[hcg[fm�\s�jlipc^cha�^c_n[ls�honlc_hnm�ch�ijncg[f�[giohnm�[n�[jjlijlc[n_�ncg_m�i`�h__^�ni
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g__n�nb_�^_g[h^m�[h^�[n�nb_�m[g_�ncg_�[pic^�mnl[chm�ih�nb_�msmn_g�̀ il�[�j[lnc]of[l�̂ _g[h^+�

<m�nb_� nl_h^�[giha� ]ihmog_lm� ni�j[s� gil_� `il�m[`_l�`ii^�jli^o]nm� cm� ch]l_[mcha)� nb_�

ila[hc]�[jjli[]b�i`�jli^o]cha�jiofnls�g_[n�cm�qilnb� nlscha�%IM>)�.656&+

=[]n_lc[�ch�nb_�^ca_mncp_�nl[]n�jf[s�[h�cgjiln[hn�lif_�ch�nb_�g_n[\ifcmg�ch�nb_�aon�

fog_h�%N[p[a_)� .653&)�\on�nb_�mcahc`c][h]_�i`�BD�gc]li`fil[�ch�nb_�honlcncih�i`�]bc]e_h�[h^�

nb_�lif_�jf[s_^�\s�^c_n[ls�`[]nilm� ch�nb_�]ifihct[ncih�i`�gc]li`fil[�b[p_� hin�\__h� `offs�

oh^_lmnii^+

+(-(,(� =ih�a]WfcZ`cfU�?b�V]fXg

Ob_�BD�`fil[�i`� hih*logch[hnm�[l_�omo[ffs�gil_�]iggihfs�`ioh^�ch�nb_� fiq_l�BD�

nl[]n+�Ob_cl�jijof[ncih�p[lc_m�qc^_fs� ch�]igjimcncih�[h^�[]ncpcns� [h^�^cmnlc\oncih� ch�nb_�

p[lciom�l_acihm�i`�nb_�BD�nl[]n+�Ob_m_�p[lc[ncihm�[l_�[�l_mofn�i ` �̂ c``_l_hn�]ih^cncihm�nb[n�[l_�

[``_]n_^�\s�̀ []nilm�mo]b�[m�̂ c_n�]igjimcncih)�^ls�g[nn_l�]ihn_hn)�[h^�[]c^�[h^�[fe[fc�m_]l_ncih�

ch�nb_�^ca_mncp_�nl[]n�%N[p[a_)� .650&+�Dh�\cl^m)� nb_�]_][�jlipc^_m�[�mn[\f_�_hpclihg_hn�`il�

gc]li\_m�[h^�mi�b[l\ilm�nb_�f[la_mn�[h^�gimn�]igjf_r�i`�BD�gc]li\c[f�_]imsmn_gm+

Ob_�chn_mnch[f�nl[]nm�i`�̀ l_mbfs�b[n]b_^�]bc]e_hm�[l_�hilg[ffs�mn_lcf_)�\on�[jjl_]c[\f_�

hog\_lm� i`�\[]n_lc[� [l_� ^_n_]n_^� qcnbch� [� `_q� biolm+� Dggcgiafi\ofchm� <� [h^� T� jf[s�

cgjiln[hn� lif_m� ch� nb_� m_f_]ncp_� ]ifihct[ncih� i`�BD� nl[]n� i`� \cl^m� `iffiqcha� b[n]bcha+�

Dggohiafi\ofch�<� cm� j[lnc]of[lfs� cgjiln[hn� ch� ^_n_lgchcha� nb_� gc]li`fil[� nb[n�qcff� \_�

j_lgcnn_^�ni�]ifihct_�nb_�BD�nl[]n�%Ff[mcha)�.665&+�Dn�n[e_m�[\ion�nqi�q__em�`il�nb_�\[]n_lc[f�

jijof[ncih�ni�a_n�_mn[\fcmb_^� ch�nb_�mg[ff�chn_mnch_)�\on�gil_�ncg_�cm�h__^_^�`il�nb_�]_][f�

_]imsmn_g�ni�̂ _p_fij�[h^�[\ion�3*4�q__em�[l_�h__^_^�̀ il�cnm�̀ off�̂ _p_fijg_hn�%Ngcnb)�.632&+�

Obcm�g[s�moaa_mn�nb[n�\licf_l�]bc]e_hm�g[le_n_^�\s�[\ion�̀ cp_�q__em�i`�[a_�[l_�p_ls�ohfce_fs
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ni�[nn[ch�[�mn[\f_�]_][f�gc]li\c[f�_]imsmn_g+

Ob_l_�i]]olm�[�]ihmn[hn�m_f_]ncih�i`�gc]li`fil[�nb[n�aliq�[h^�]ifihct_� nb_�chn_mnch[f�

nl[]n�ni�jli^o]_�[�`fil[�mj_]c`c]�ni�[�j[lnc]of[l�bimn�mj_]c_m+�N_p_l[f�chbc\cnils�]igjioh^m�

i`� [� ]b_gc][f� h[nol_)� mo]b� [m� pif[ncf_� `[nns� []c^m)� \cf_� []c^m)� bs^lia_h� mof`c^_� [h^�

cggohiafi\ofchm�[]n�[a[chmn� nb_�]ifihct[ncih�i`�\[]n_lc[� ch� nb_�BD� nl[]n� %Aoff_l)� .651&+�

?c``_l_hn�\[]n_lc[f� mj_]c_m�[l_�`ioh^�ch�^c``_l_hn�j[lnm�i`�nb_�aon)� [m�nb_�l_kocl_g_hnm�i`�

aliqnb�`il�nb_m_�mj_]c_m�p[ls�al_[nfs+�Bl[g�jimcncp_�ila[hcmgm�mo]b�[m�<GIXTHGIOQQYW�[h^�

AXVKUXTITIIYW�mjj+�jl_^igch[n_�nb_�]lij�[h^�mnig[]b+�Dh�nb_�mg[ff�chn_mnch_)�g[chfs�[_li\_m)�

al[g�jimcncp_�5SXKVTITIIYW%�<GIXTHGIOQQYW�[h^�2OLOJTHGIXKVOYR%�̀ []ofn[ncp_�[h[_li\_m)�al[g�

h_a[ncp_�]ifc`ilg�\[]n_lc[�[h^�mnlc]nfs�[h[_li\_m)�al[g�jimcncp_�]fimnlc^c[�[h^�al[g�h_a[ncp_�

2GIXKVTOJKW�[l_�`ioh^+�2GIXKVTOJKW�[h^�6YWTHGIXKVOG�[l_�`ioh^�g[chfs�ch�nb_�]_][�%H_[^)�

.656&+�Ob_�chn_mnch[f�_]imsmn_g�cm�]ihmc^_l_^�ni�\_�gil_�mn[\f_�qb_h�nb_�hog\_l�i`�\[]n_lc[f�

mj_]c_m�ch�nb_�BD�nl[]n�cm�bcab�%H_[^)� .656&+�<m�sioha�\cl^m�b[p_�`_q_l�mj_]c_m�i`�\[]n_lc[�

nb[h� [^ofnm)� nb_cl�_]imsmn_g� cm� f_mm� mn[\f_�[h^�mi� cnm� \[f[h]_� ]iof^�\_� _[mcfs�^cmnol\_^+�

@hpclihg_hn[f�^c``_l_h]_m�\_nq__h�sioha�[h^�[^ofn�g[s�[fmi�ch`fo_h]_�nb_�]ifihct[ncih�i`�

\[]n_lc[+

+(-(-(� ?bhYgh]bU`�a]WfcZ`cfU�cb�\YU`h\�ghUhig

Ob_�g[gg[fc[h� chn_mnch_� [jj_[lm� ni� nif_l[n_�gimn� chn_mnch[f� gc]li\_m�qbc]b� [l_�

[hnca_hc][ffs�̀ il_cah+�Obcm�nif_l[h]_�]iof^�\_�̂ o_�ni�mig_�[^p[hn[a_m�i``_l_^�\s�gc]li`fil[�

ni�nb_�bimn+�Ob_l_�_rcmnm�[�]ihmn[hn�^sh[gc]�_kocfc\lcog�\_nq__h�nb_�ch^ca_hiom�\[]n_lc[�

_hn_lcha�nb_�\i^s�[h^�nb_�msmn_gc]�^_`_hm_�g_]b[hcmgm�_fcgch[ncha�nb_m_�chp[^_lm�%Al_n_l�

_n�[f+)�.650&+�Ob_�jlcg[ls�̀ oh]ncihm�i`�gc]li`fil[�[l_�honlcncp_)�g_n[\ifc])�cggohifiac]�[h^
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jlin_]ncp_�ch�h[nol_+�<�b_[fnbs�BD�̀ fil[�̀ ilgm�[�\[llc_l�[a[chmn�chp[^cha�ila[hcmgm+�Ob_s�][h�

_hb[h]_� nb_� bimnäm� ^_`_hm_�g_]b[hcmgm� [a[chmn� j[nbia_hm� [h^� ][h� cgjlip_� chn_mnch[f�

cggohcns� \s� [^b_lcha� ni� chn_mnch[f� go]im[� [h^� mncgof[ncha� fi][f� cggcg_� l_mjihm_m�

%N[fgch_h�_n�[f+)� .662&+

Iilg[f�ch^ca_hiom�BD�gc]li`fil[�jlin_]n�[hcg[fm�[h^�bog[hm�`lig�nb_�chp[mcih�i`�

j[nbia_hc]� ila[hcmgm� ni� [� ]_ln[ch� _rn_hn+� Ob_s� jf[s� [� g[dil� lif_� ch� mncgof[ncha�

cggohifiac][f�bimn�̂ _`_hm_�g_]b[hcmgm+�Ob_�]ihmn[hn�j_h_nl[ncih�i`�ch^ca_hiom�̀ fil[�acp_m�

lcm_�ni� nb_�hilg[f�[hnc\i^c_m�qbc]b�[l_�jli\[\fs�nb_�gimn�cgjiln[hn�g[le_lm�`il�hihm_f`�

l_]iahcncih�ch�jb[ai]snimcm+� Dn�q[m�i\m_lp_^�nb[n�[^^cncih�i`�<GIXTHGIOQQYW�mjj+�ni�nb_�̂ c_n�

i`�jcam�mncgof[n_^�nb_�jli^o]ncih�i`�[hnc\i^c_m�[h^�jb[ai]snc]�[]ncpcns� [a[chmn�j[nbia_hc]�

\[]n_lc[�ch�nb_�chn_mnch_+�Obcm�_``_]n�cm�^o_�ni�ch]l_[m_^�m_]l_ncih�i`�Da<�qbc]b�jlipc^_m�[�

jlcg[ls�fch_�i`�̂ _`_hm_�[a[chmn�j[nbia_hm�%Aoff_l)� .656&+

?c_n[ls�mojjf_g_hn[ncih�i`�]_ln[ch�mj_]c`c]�\[]n_lc[�g[s�nb_l_`il_�b_fj�nb_�[hcg[fm�

ni� ]ig\[n� ch`_]ncihm+� Ob_� ]igjimcncih�i`�nb_� ch^ca_hiom�gc]li`fil[�nbom� ]ihnlifm� ni� [�

]ihmc^_l[\f_�_rn_hn�nb_�mj_]nlog�i`�gc]li\_m�qbc]b�nb_�\i^s�][h�_fcgch[n_�_``c]c_hnfs�pc[�

jb[ai]snimcm�%Al_n_l)�_n�[f+)� .650&+�<�j[ln�i`�nb_�[oni]bnbihom�BD�go]im[f�gc]li`fil[)�nb_�

m_ag_hn_^�`cf[g_hniom�\[]n_lc[�%NA=&�b[p_�\__h�`ioh^�ni�jlipc^_�nb_�mchaf_�gimn�jin_hn�

gc]li\c[f� mncgofom� `il� nb_�golch_� aon�go]im[f� cggoh_� msmn_g� %O[fb[g� _n� [f+)� .666&+�

<]]il^cha� ni� G[hhcha� _n�[f+� %/---&� ]_ln[ch�]oll_hnfs� oh^_`ch_^� chn_mnch[f�gc]li`fil[�[l_�

l_kocl_^� `il� ^cp_lmc`c][ncih� i`�nb_� [hnc\i^s� l_j_lnicl_+� B_lg� `l__� il� [hnc\cinc]� nl_[n_^�

_rj_lcg_hn[f� [hcg[fm� b[p_� \__h� mbiqh� ni� \_� gil_� mom]_jnc\f_� ni� ch`_]ncihm� nb[h�

]ihp_hncih[f�[hcg[fm�%C_hn_a_m)� .646&+
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Ob_�BD�gc]li`fil[�ch�bog[hm�jlipc^_�nb_�bimn�qcnb�honlc_hnm�mo]b�[m�mbiln�]b[ch�̀ [nns�

[]c^m)�pcn[gch�F)�mig_�=�pcn[gchm�[h^�[gchi�[]c^m�%N[p[a_)� .653&+�Ob_s�^_nirc`s�nirc]�

g[n_lc[fm�mo]b�[m�b_n_li]s]fc]�[lig[nc]�[gch_m�ni�mig_�_rn_hn� %Mi\_l`lic^�_n�[f+)� .662&+�

Ob_s�g[s�jf[s�_cnb_l�[�\_h_`c]c[f�il�^_nlcg_hn[f�lif_�ch�nb_�jligincih�[h^�jlial_mmcih�i`�

h_ijf[mnc]�]_ffm�ch�nb_�][l]chia_hc]�jli]_mm+�Klcg[ls�̀ oh]ncihm�g[s�\_�ch�nb_�[\miljncih�[h^�

g_n[\ifcmg�i`�gon[a_hc]�[h^�][l]chia_hc]�]b_gc][fm+�N_]ih^[ls�lif_m�g[s�\_�pc[�\onslc]�

[]c^)�\cf_�[]c^m�il�^c[]sfafs]_lifm�%Mi\_l`lic^)�_n�[f+)� .662&+�>b[ha_m�ch�hilg[f�bog[h�BD�

`fil[�l_mofn�ch�nb_�̂ _p_fijg_hn�i`�chn_mnch[f�̂ cmil^_lm+�K[nbia_hc]�\[]n_lc[�[fn_l�nb_�chn_mnch[f�

gc]li_]ifias�[h^�chn_mnch[f�]ifihct[ncih�l_mcmn[h]_�%N[fgch_h�_n�[f+)� .662&+

<�q_ff� \[f[h]_^�]igjimcncih�i`�gc]li`fil[�jlipc^_m�jlin_]ncih�[a[chmn� chp[^cha�

j[nbia_hm�[h^�[fmi�b_fjm�nb_�\cl^m�ni�i\n[ch�[h�ijncg[f�honlc_hn�]igjimcncih�%N[fgch_h�_n�

[f+)�.662&+�A_lg_hn[ncih�i`�hih^ca_mnc\f_�̂ c_n[ls�mo\mnl[n_m�[m�q_ff�[m�i`�_h^ia_hiom�go]om�

cm�[�g[dil�g_n[\ifc]�`oh]ncih�i`�gc]li`fil[+�Ob_�g[ch�jli^o]nm�i`�mo]b�[h[_li\c]�irc^[ncihm�

[l_�a[m_m)�bs^lia_h)�][l\ih�^circ^_)�mbiln�]b[ch�`[nns�[]c^m�%N>A<&)� f[]nc]�[]c^)�_nb[hif)�

\l[h]b_^� ]b[ch� `[nns�[]c^m� %=>A<&)� [ggihc[)� [gch_m)� jb_hifm)� [h^� ch^if_m+� B[m_m� [l_�

o\ckocniom� jli^o]nm� i`�[h[_li\c]� gc]li\c[f� g_n[\ifcmg+� Ob_� N>A<� [l_� nb_� g_n[\ifc]�

_h^jichnm�i`�][l\ibs^l[n_�̀ _lg_hn[ncih)�qb_l_[m�nb_�=>A<�l_mofn�g[chfs�̀ lig�nb_�irc^[ncp_�

\l_[e^iqh�i`�[gchi� []c^m+� Dh�bog[hm� nb_�_h^jichnm� i`�`_lg_hn[ncih� m_lp_� nb_� honlcncp_�

`oh]ncih�i`�gc]li`fil[+� Nbiln�]b[ch� `[nns�[]c^m�[h^� f[]nc]�[]c^�[l_�[\mil\_^�[h^� m_lp_�[m�

_h_las� mo\mnl[n_m+� Ob_s�g[s� m_lp_� [m�gi^of[nilm�i`�afo]im_� [h^� fcjc^�g_n[\ifcmg+� Ob_�

N>A<�g[s� mncgof[n_�nb_�[\miljncih�i`�][f]cog)�g[ah_mcog)� [h^�clih�`lig�nb_�]ifih� ch�

bog[hm�%Mi\_l`lic^)�_n�[f+)� .662&+
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Ob_�chbc\cncih�i`�aliqnb�il�l_^o]ncih�ch�hog\_l�i`�ih_�\[]n_lc[f�mj_]c_m�\s�ih_�il�

gil_�inb_l�\[]n_lc[f�mj_]c_m�cm�][ff_^�\[]n_lc[f�[hn[aihcmg+�Ob_�[hn[aihcmg�chpifp_m�^cl_]n�

[h^�ch^cl_]n�g_]b[hcmgm+�Dh^cl_]n�[hn[aihcmg�chpifp_m�gi^c`c][ncih�i`�\cf_�m[fnm)�ch^o]ncih�

i`�cggohifiac]�jli]_mm_m�[h^�mncgof[ncih�i`�j_lcmn[fmcm+�?cl_]n�g_]b[hcmgm�[l_�^_jf_ncih�

i`�il�]igj_ncncih�̀ il�_mm_hnc[f�mo\mnl[n_m)�]igj_ncncih�i`�\[]n_lc[f�l_]_jnil�mcn_m)�]l_[ncih�i`�

[�l_mnlc]ncp_�jbsmcifiac]�_hpclihg_hn�[h^�_f[\il[ncih�i`�[h�[hnc\cinc]�fce_�mo\mn[h]_�%Mif`_)

.66.&+�Ob_�g_]b[hcmg�i`�\[]n_lc[f� [hn[aihcmg�cm� n[e_h�[^p[hn[a_�i`�ch�nb_�]igj_ncncp_�

_r]fomcih�%>@&�il�]ifihct[ncih�l_mcmn[h]_�mnl[n_ac_m�%Iolgc�[h^�M[hn[f[)� .640&+

+(-(.(� ;bj]fcbaYbhU`�ZUWhcfg�h\Uh�acX]Zm�a]WfcV]U`�[fckh\

Ob_� `[]nilm� nb[n� [``_]n� nb_� _hpclihg_hn� [l_� chn_ll_f[n_^� [h^� nb_cl� ]ig\ch_^�

chn_l[]ncihm�qiof^�^_n_lgch_�nb_�ila[hcmg�nb[n�g[s�\_�`[pil_^+�Ob_�`[]nilm� ch]fo^_�jC)�

honlc_hn�]ihn_hn)�jbsmc][f�[h^�]b_gc][f�jlij_lnc_m�i`�̂ c_n)�n_gj_l[nol_)�gicmnol_�[p[cf[\cfcns)�

irc^[ncih�l_^o]ncih�%JM&�jin_hnc[f�[h^�jl_m_h]_�i`�]_ln[ch�chbc\cnils�mo\mn[h]_m� %Mif`_)�

.6518� Al_n_l� _n� [f+8� .6508� C_hn_a_m)� .64-&+� @[]b� gc]li\c[f� ila[hcmg� b[m� cnm� iqh�

]b[l[]n_lcmnc]�[\cfcns�ni�oncfct_�]_ln[ch�mo\mn[h]_m�[m� miol]_m�i`�_h_las)�][l\ih� il� hcnlia_h�

[h^� nb_� ]b_gc][f� ]igjimcncih� i`�`ii^� ^_n_lgch_m� biq� cn� qcff� mojjiln� nb_� aliqnb� i`�

gc]liila[hcmgm+

+(-(.(+(� JYadYfUhifY

O_gj_l[nol_)� nb_�gimn� cgjiln[hn�_hpclihg_hn[f� `[]nil�[``_]ncha� nb_� aliqnb�[h^�

pc[\cfcns�i`�gc]liila[hcmgm�[``_]nm�nb_�̂ ol[ncih�i`�f[a�jb[m_)�nb_�l[n_�i`�aliqnb)�nb_�̀ ch[f�]_ff�

hog\_lm)�nb_�honlcncih[f�l_kocl_g_hnm�[h^�nb_�_htsg[nc]�[h^�]b_gc][f�]igjimcncih�i`�]_ffm+�

Ob_�ch`fo_h]_�i`�n_gj_l[nol_�ih�nb_�[]ncpcns�i`�gc]liila[hcmgm�cm�al_[n_mn�ch�gicmn�`__^m�[n
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q[n_l�[]ncpcns�%_rjf[ch_^�\_fiq&�[\ip_�-+52�%Jfmih�[h^�Iinnchab[g)� .65-&+

C_[n�g[s�]b[ha_�nb_�jbsmc][f�[h^�]b_gc][f�mnlo]nol_�i`� `__^+� Dn�g[s� mi`n_h�nb_�

ncmmo_m)�l_f_[m_�il�\ch^�q[n_l)�̂ _mnlis�il�̀ ilg�]iffic^[f�momj_hmcihm)�_gofmcihm�il�]b[ha_�nb_�

[]]_mm�i`�̀ __^�ni�gicmnol_�il�irsa_h+�Klin_chm�g[s�\_�^_h[nol_^�[h^�jlin_ch�g[s�\_]ig_�

gil_�[p[cf[\f_�ni�mig_�ila[hcmgm+�Nn[l]b�[h^�jlin_chm�g[s�\_�a_f[n_^)�l_f_[mcha�gicmnol_�

[h^�\_]igcha�gil_�_[mcfs�^_]igjim_^�%>blcmnc[h)� .65-&+

?(-(.(,(� d>

@[]b�gc]li\c[f�ila[hcmg�jl_`_lm�[h�ijncg[f�jC)�\on�gc]li\c[f�]_ffm�]iof^�\_�[``_]n_^�

\s�nb_�jC�i`�̂ c_n�[m�nb_s�̂ i�hin�b[p_�[hs�g_]b[hcmg�̀ il�[^domncha�nb_cl�chn_lh[f�jC�%>ilf_nn�

[h^�=liqh)� .65-&+�?c_nm�qcnb�p_ls�fiq�jC�^i�hin�mojjiln�\[]n_lc[f�aliqnb�q_ff+�jC�cm�ih_�

i`�nb_� ^_]cmcp_� `[]nilm� `il� nb_� ^_p_fijg_hn� i`�gc]li\c[f� ]iggohcnc_m)� [h^� _p_h� mfcabn�

p[lc[ncihm�][h�al_[nfs�ch`fo_h]_�nb_�̂ _p_fijg_hn�i `�gc]li\c[f�̀ fil[�%Nch_ff)�.65-&+�Hc]li\c[f�

aliqnb�n_h^m�ni�]b[ha_�jC+�<]c^m�[l_�jli^o]_^�g[chfs�\s�^cmmcgcf[ncih�i`�][l\ibs^l[n_m)�

qb_l_[m�[fe[fch_�]ih^cncihm�[l_� nb_� l_mofn�i`�jli^o]ncih�i`�[ggihc[�il�[gch_m�qcnb�nb_�

\l_[e^iqh�i`�jlin_chm+

=[]n_lc[�qbc]b�l_^o]_�jC�ch]fo^_�f[]nc]�[]c^�\[]n_lc[)�1IKXTHGIXKV%�7QYITSTHGIXKV%�

[h^�@KJOTITIIYW� mj_]c_m+� @r[gjf_m� i`�ila[hcmgm� nb[n� l[cm_� jC� ch]fo^_�@WKYJTRTSGW%�

1QIGQOMKSKW%�1IOSKXTHGIXKV�[h^�=TVG[KQQG�mj_]c_m+�Himn�\[]n_lc[�[l_�`[pil_^�\s�[�jC�h_[l�

h_onl[fcns+� Oif_l[h]_� i`�[]c^� il�[fe[fch_� ]ih^cncihm� cm� omo[ffs�\on� hin� [fq[sm� l_f[n_^� ni�

[]c^ia_h_mcm� il� [fe[fca_h_mcm+� <]c^� `ilgcha� ila[hcmgm� [l_� `[pil_^� \s�gi^_l[n_� []c^cns�

qb_l_[m�jlin_ifsnc]�\[]n_lc[�[l_�`[pil_^�\s�[h�[fe[fch_�jC+�1IKXTHGIXKV�[h^�<GIXTHGIOQQYW�

mjj+�nif_l[n_�jC�p[fo_m�nb[n�[l_�chbc\cncp_�ni�inb_l�̀ ii^�\[]n_lc[+�=o``_lm�jl_m_hn�ch�nb_�`__^
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g[s�l_mcmn�`fo]no[ncihm�ch�jC�[h^�jlifiha�_cnb_l�[h�[]c^�il�[fe[fch_�`_lg_hn[ncih+�Klin_chm�

[l_� aii^� \o``_lm� qbc]b�j_lgcn� ]ihmc^_l[\f_� aliqnb� [h^� []c^� jli^o]ncih� \s� f[]nc]� []c^�

\[]n_lc[+

+@(.- (�MUhYf�UWh]j]hm�"US#

Ob_�q[n_l�ch�`ii^)�cnm�fi][ncih�[h^�[p[cf[\cfcns�al_[nfs�ch`fo_h]_�gc]li\c[f�aliqnb+�

<ff�gc]liila[hcmgm�b[p_�[�l_kocl_g_hn�i`�q[n_l�̀ il�nb_cl�aliqnb�[h^�nb_�q[n_l�mbiof^� \_�

ch�nb_�[p[cf[\f_�̀ ilg+�Ob_�q[n_l�l_kocl_g_hn�cm�_rjl_mm_^�ch�n_lgm�i`�[p[cf[\f_�q[n_l�il�q[n_l�

[]ncpcns� %nb_� p[jil� jl_mmol_� i`�nb_� mifoncih� ^cpc^_^� \s� p[jil� jl_mmol_� i `�nb_� mifp_hn&�

%>blcmnc[h)� .65-&+�Himn�\[]n_lc[�l_kocl_�[h[Xi`�[\ip_�-+6-+�D`�nb_�[))�cm�l_^o]_^�\_fiq�nb_�

ijncg[f�f_p_f)�nb_l_�i]]olm�[�f_hanb_hcha�i`�nb_�f[a�jb[m_�i`�aliqnb�[h^�[�̂ _]l_[m_�ch�nb_�l[n_�

i`�aliqnb�%>blcmnc[h)�.65-&+�Dn�cm�fce_fs�nb[n�gc]liila[hcmgm�][h�]b[ha_�nb_�f_p_f�i`�[p[cf[\f_�

gicmnol_�\s�]b[hacha�nb_�mo\mnl[n_�ni�`l__�q[n_l+�Ail�_r[gjf_+�2GIOQQYW�WYHXOQOW�][h�l_f_[m_�

q[n_l�\s�^_]igjimcha�mn[l]b�[h^�g[e_�]ih^cncihm�`[pil[\f_�`il�cnm�iqh�aliqnb+

+(-(.(.(� El]XUh]cb�fYXiWh]cb�"EH#�dchYbh]U`��/C 

Ob_�irc^[ncih�l_^o]ncih�jin_hnc[f�il�irc^ctcha�[h^�l_^o]cha�jiq_l�i`�nb_�`__^�]iof^�

ch`fo_h]_�nb_� nsj_�i`�ila[hcmgm�nb[n�aliq+�Ob_�JM�jin_hnc[f�i`�[�`__^�cm�^_n_lgch_^�\s�cnm�

chb_l_hn�JM�jin_hnc[f)�nb_�jicmcha�][j[]cns�%nb_�l_mcmn[h]_�ni�]b[ha_�ch�JM�jin_hnc[f�i`�nb_�

`__^&)� nb_� irsa_h� n_hmcih�i`�nb_� [ngimjb_l_�i`� nb_� `__^)� [h^� nb_� _rn_hn�i `�[]]_mm� nb_�

[ngimjb_l_�b[m� ni� nb_� `__^+� Dh� [�q_[efs�jicm_^� `__^� [�mg[ff�gc]li\c[f� jijof[ncih�g[s�

jimmc\fs�][om_�[�f[la_�]b[ha_�ch�l_^ir�jin_hnc[f�qb_l_[m�ch�[�b_[pcfs�jicm_^�`__^�[�f[la_�

jijof[ncih�g[s�m][l]_fs�[``_]n�nb_�JM�jin_hnc[f�%=liqh�[h^�@g\_la_l)� .65-&+�<�bcab�JM�

jin_hnc[f� `[pilm�[_li\_m�[h^�`[]ofn[ncp_�ila[hcmgm�qbcf_� fiq�JM�jin_hnc[f)� [h[_li\_m�il
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`[]ofn[ncp_�ila[hcmgm+

Bliqnb�i`�[h�ila[hcmg�g[s�[fn_l�nb_�JM�jin_hnc[f�i ` �[�`__^�mi�nb[n�nb_�aliqnb�i`�

inb_l�ila[hcmgm�g[s�\_� chbc\cn_^+� Ail�_r[gjf_)�nb_�aliqnb�i` �̀ []ofn[ncp_�[h[_li\_m�[h^�

]fimnlc^c[�ch�nb_�]bc]eäm�BD�nl[]n�b[m�\__h�l_jiln_^�ni�fiq_l�nb_�JM�jin_hnc[f�[h^�jligin_�

aliqnb� i`�[h[_li\c]� ila[hcmgm� nb[n� jli^o]_�QA<�[h^�inb_l� mo\mn[h]_m� nb[n� chbc\cn� nb_�

aliqnb�i`�_hn_lij[nbia_hm�%=[lh_m�_n�[f+)� .65-&+�Giq�JM�jin_hnc[fm�b[p_�\__h�l_jiln_^�ni�

ch]l_[m_�nb_�[hnc\[]n_lc[f�[]ncpcns�i`�QA<�%Kihaj_]b�[h^�C_hn_a_m)� .656&+�Ob_�^_al__�i`�

QA<�oh^cmmi]c[ncih�ch]l_[m_m�[m�nb_�jC�i`�nb_�[]c^�_hpclihg_hn�̂ _]l_[m_m�%H_sh_ff)�.630&+�

<]c^m�[l_� nb_h�[\f_� ni� _hn_l�nb_�\[]n_lc[f�]_ff�[h^� chbc\cn�\[]n_lc[f�g_n[\ifcmg+� Ob_�JM�

jin_hnc[f�]5N#� cm�_rjl_mm_^�[h^�g_[mol_^�ch�n_lgm�i`�gcffcpifnm�%gQ&+�<_li\c]�ila[hcmgm�

mo]b�[m�2GIOQQYW%�=OIVTITIIYW%�@WKYJTRTSGW�GSJ�1IOSKXTHGIXKV�l_kocl_�jimcncp_�5N�p[fo_m�

qbcf_�[h[_li\_m�mo]b�[m�3QTWXVOJOYR�[h^�2GIXKVTOJKW�l_kocl_�h_a[ncp_�5N�p[fo_m+�Himn�̀ l_mb�

jf[hn� [h^�[hcg[f�ncmmo_�b[p_�fiq�[h^�q_ff�jicm_^�JM�jin_hnc[f� ch�nb_cl�chn_lcilm+�Obcm� cm�

\_][om_�i`�nb_�jl_m_h]_�i`�l_^o]cha�mo\mn[h]_m�mo]b�[m�[m]il\c]�[]c^�[h^�l_^o]cha�moa[lm�

ch�jf[hnm�[h^�mof`bs^lcf�aliojm�ch�[hcg[f�ncmmo_m+

+(-(.(/(� ?b\]V]hcfm�giVghUbWYg

>_ln[ch�gc]liila[hcmgm�aliqcha�ch�̀ __^m�g[s�jli^o]_�mo\mn[h]_m�mo]b�[m�bs^lia_h�

cihm)�][l\ih�̂ circ^_�ila[hc]�[]c^m)�[f]ibifm)�j_lirc^_m�[h^�[hnc\cinc]m�qbc]b�[l_�chbc\cnils�

ni�inb_l�ila[hcmgm+�Klijcihc\[]n_lc[�jli^o]_�jlijcihc]�[]c^�qbc]b�cm�chbc\cnils�ni�gif^m+�

AXVKUXTITIIYW� QGIXOW� jli^o]_� [� mo\mn[h]_� ][ff_^� hcmch� qbc]b� cm� chbc\cnils� ni� f[]n[n_�

`_lg_hncha�a[m�̀ ilgcha�]fimnlc^c[+�Nig_�gc]liila[hcmgm�[l_�][j[\f_�i ` �̂ _mnlischa�chbc\cnils�

]igjioh^m�ch�`__^m+�>_ln[ch�gif^m�[h^�\[]n_lc[�][h�^_mnlis�jb_hif�]igjioh^m)�\_htic]

.+
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[]c^)� [h^� hcmch+� C_[ncha� fcjc^m� g[s� _hb[h]_� [oniirc^[ncih� [h^� g[e_� nb_g� chbc\cnils+�

K_lirc^_� `ilg_^� ^olcha� irc^[ncp_� \l_[e^iqh� i`� fcjc^m� [h^� [fmi� [m� [� g_n[\ifcn_� i`�

][l\ibs^l[n_�^_bs^l[ncih�[l_�chbc\cnils�ni�gimn�gc]liila[hcmgm�%Nch_ff)� .65-&+

+&-(/(� :]YhUfm�ZUWhcfg�UbX�giVghfUhYg�h\Uh�]bZ`iYbWY�a]WfcV]U`�Wc`cb]nUh]cb

Ionlc_hn�^cp_lmcns�[h^�^ca_mnc\cfcns�[l_�nb_�^c_n[ls�`[]nilm�nb[n�]iof^� ch`fo_h]_�nb_�

_]imsmn_g�i`�nb_�BD�nl[]n)�_mj_]c[ffs�ch�nb_�]_][�[h^�nb_�f[la_�chn_mnch_� %G__)� .652&+�Ob_�

gc]li`fil[�g[s�[fmi�]igj_n_�`il�honlc_hnm+�Obcm�]igj_ncncih�g[s�\_� ch�̀ [pil�i `�nb_�bimn�c`�

nb_�^c_n�cm�bcabfs�^ca_mnc\f_+�Ciq_p_l)�qb_h�nb_�^c_n�cm�jiilfs�^ca_mnc\f_)�gil_�mo\mnl[n_m�

gip_�ni�nb_�fiq_l�j[ln�i`�BD�nl[]n�nbom�`[pilcha�nb_�aliqnb�i`�gc]li`fil[+�<m�nb_�^ca_mncp_�

][j[]cns�i`�sioha�\cl^m�qiof^�hin�\_�`offs�^_p_fij_^)�nb_�^ca_mncih�i`�honlc_hnm�qiof^�hin�

\_�_``c]c_hn)�nb_l_\s)�f_[pcha�gil_�mo\mnl[n_m�`il�gc]li\c[f�̀ _lg_hn[ncih�̀ iffiqcha�̂ ca_mncih�

%Icnm[h�_n�[f+)� .66.8Icl_n[f+)� .660&+

+(-(/(+(9UfVc\mXfUhYg

Ob_� ][l\ibs^l[n_� ]igjih_hnm� i `�^c_nm� ch]fo^_� moa[lm)� ^cm[]]b[lc^_m)� mn[l]b� [h^�

INKm+�Ob_�][l\ibs^l[n_m)�_mj_]c[ffs�moa[lm)�[l_�gimn�]iggihfs�om_^�[m�[h�_h_las�miol]_+�

=on�_mn_lm)�[f]ibifm)�j_jnc^_m)�[gchi�[]c^m)�[h^�ila[hc]�[]c^m�[h^�nb_cl�m[fnm�[fmi�g[s�m_lp_�

[m�][l\ih�miol]_m+�Nn[l]b�[h^�]igjf_r�][l\ibs^l[n_m�mo]b�[m�]_ffofim_�[l_�oncfct_^�\s�p_ls�

`_q�gc]liila[hcmgm+�<fmi)�gc]liila[hcmgm�^c``_l�ch�nb_cl�][j[]cnc_m�ni�oncfct_�_p_h�mcgjf_�

moa[lm+�Ail�chmn[h]_)�g[hs�ila[hcmgm�][hhin�oncfct_�f[]nim_+�Rcfechm�%.65.&�i\m_lp_^�nb[n�

nb_� fimm� i`�`omc`ilg�ila[hcmgm� `lig� \inb� nb_� fog_h� [h^� nb_�go]iom� f[s_l�i`�nb_� f[la_�

chn_mnch_�i`�li^_hnm�q[m�[]]igj[hc_^�\s�[�f[la_�ch]l_[m_�ch�nb_�jijof[ncih�i`�`[]ofn[ncp_�

_hn_lc]�\[]cffc)�[h^�]_ffofim_�q[m�nb_�ihfs�]igjih_hn�nb[n�l_mofn_^�ch�nb_�g[chn_h[h]_�i`�nb_

1/
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`omc`ilg�`fil[+

H[cgim_)�[�gihim[]]b[lc^_)�l_^o]_m�]ifihct[ncih�i`�AGQRTSKQQG�X\UNORYVOYR�[h^�

5'�IGQQ�\s�\fi]echa�nb_�g[cgim_�mj_]c`c]�l_]_jnilm�ih�nb_�mol`[]_�i`�nb_m_�j[nbia_hm�%Jsi`i�

_n�[c+)�.656&+�Ob_�\fi]echa�[]ncih)�biq_p_l)�i`�?*�H[cgim_�ih�5'�IGQQ�[^b_l_h]_�ni�_jcnb_fc[f�

]_ffm�cm�l_p_lmc\f_�%J`_e�_n�[f+)�.644&+�<^^cncih�i`�f[]nim_�ni�nb_�̂ c_n�ch]l_[m_m�nb_�f[]nc]�[]c^�

[h^�QA<�]ihn_hn�ch�nb_�chn_mnch_�[h^�]_][�qbc]b�][om_m�[�^_]l_[m_�ch�]_][f�jC�%>illc_l�_n�

[f+)�.66-8�Cchnih�_n�[c+)�.66-&+�G[]nim_�[fmi�l_^o]_m�]ifihct[ncih�i`�j[nbia_hm�\s�pclno_�i`�

mj_]c`c]�[``chcns�i`�\[]n_lc[�`il�nbcm�mj_]c`c]�][l\ibs^l[n_�%Cchnih�_n�[f+)� .66.8�Icm\_n�_n�[f+)�

.660&+� G[]nim_� mncgof[n_m� nb_� aliqnb� i`�]_ln[ch� mj_]c`c]� \[]n_lc[)� ch� j[lnc]of[l� nb[n� i`�

<GIXTHGIOQQYW�mjj+�qbc]b�jl_`_lm�cn� [m�[�][l\ibs^l[n_�miol]_�%Hilcmbcn[�_n�[f+)� .65/&+

+(-(/(,(� MUhYf�gc`iV`Y�j]gWcig�DIFg

?c_n[ls�`c\_l�cm�]igjim_^�i`�hihmn[l]b�jifsm[]]b[lc^_m�[h^�ccahch)�qbc]b�][hhin�\_�

^ca_mn_^� [oni_htsg[nc][ffs+� Nnlo]nol[ffs� nb_s� [l_� ]igjim_^�i`�`c\lcff[l� jifsm[]]b[lc^_m�

%]_ffofim_&)�g[nlcr�jifsm[]]b[lc^_m�%b_gc]_ffofim_�[h^�j_]nch&�[h^�_h]lomncha�mo\mn[h]_m�

%fcahch&+�Aoh]ncih[ffs)�`c\_l�cm� mo\^cpc^_^�chni�mifo\f_�%j_]nchm)�aogm�[h^� u0*�afo][hm&�[h^�

chmifo\f_�%fcahch�[h^�]_ffofim_&+�=_n[�afo][hm�i`�\[lf_s�[h^�[l[\chirsf[hm�[h^�j_hnim[hm�i`�

qb_[n� [h^� ls_� [l_� nb_� g[dil� q[n_l� mifo\f_� INK� `cl[]ncihm+� Nno^c_m� \s� Ci`mb[a_h� [h^�

F[f^bom^[f� %.66/&� [h^�Mc^^f_�[h^�Fiha� %.66/&� ch^c][n_^�nb[n�jl_m_h]_�i`�q[n_l�mifo\f_�

INKm�ch�nb_�^c_n�]iof^�ch]l_[m_�gc]li\c[f�[]ncpcns�ch�nb_�BD�nl[]n�_mj_]c[ffs�nb[n�i`�]fimnlc^c[�

[h^�_hn_li\[]n_lc[+�Hc]li\c[f�aliqnb�]iof^�\_�jligin_^�\s�ch]l_[m_^�f_p_fm�i`�oh^ca_mn_^�

honlc_hnm�ch�nb_�fiq_l�j[lnm�i`�nb_�mg[ff�chn_mnch_+�<h�ch]l_[m_^�̀ fiq�i`�oh^ca_mn_^�honlc_hnm�

ni�nb_�_h^�i`�nb_�mg[ff� chn_mnch_�jligin_m�gc]li\c[f�[]ncpcns�%>bi]n�_n�[f+).66/&+

.-
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+�@ (/ - (�<Uhg

Jhfs�p_ls�̀ _q�gc]liila[hcmgm�][h�oncfct_�`[nm�[h^�nb_s�^i�mi�ihfs�c`�[�gil_�l_[^cfs�

[p[cf[\f_�_h_las�miol]_�cm�[\m_hn+�Obcm�cm�\_][om_�afs]ifsmcm�[h^�jlin_ifsmcm�omo[ffs�jli]__^�

go]b�gil_�l[jc^fs�nb[h�fcjifsmcm�[m�][l\ibs^l[n_�[h^�jlin_ch�mo\mnl[n_m�[l_�i`n_h�mifo\f_�[h^�

mi�l_[^cfs�[]]_mmc\f_�ni�gc]li\c[f�_htsg_m+�=on�nb_�`[nm�[l_�l_f[ncp_fs�chmifo\f_�mi�nb[n�nb_�

[giohnm�^cl_]nfs�[]]_mmc\f_�ni�gc]li\c[f�_htsg_m�[l_�p_ls�fcgcn_^�%Nch_ff)� .65-&+�Aclmn�nb_�

`[nm� [l_� bs^lifst_^� ni� afs]_lif� [h^� `[nns� []c^m� \s� fcj[m_+� <_li\c]� gc]liila[hcmgm� [l_�

]iggihfs� chpifp_^� ch� nb_� ^_]igjimcncih� i`� `[nm� [h^� fcjifsnc]� ila[hcmgm� [l_� omo[ffs�

jlin_ifsnc]�[fmi+�Ob_�\cf_�[]c^m�qbc]b�[l_�_mm_hnc[f�`il�^ca_mncih�[h^�[\miljncih�i`�̂ c_n[ls�

`[nm�ch�nb_�chn_mnch[f�nl[]n)�g[s�jf[s�[h�cgjiln[hn�lif_�ch�l_aof[ncha�nb_�]igjimcncih�i`�nb_�

hilg[f�chn_mnch[f�gc]li`fil[�%N[p[a_)�.644&+�Ob_�jli]_mm_m�chpifp_^�ch�nb_�^_al[^[ncih�i`�

\cf_�[]c^m)�^_bs^l[ncih)� ^_]ihdoa[ncih�[h^�^_bs^lia_h[ncih�][h�]b[ha_�nb_�_``c]c_h]s�i`�

mifo\cfctcha� `[nm� %Ci`ch[hh� [h^� Hsm_fm)� .66/&+� N_p_l[f� chn_mnch[f� ila[hcmgm� mo]b� [m�

5SXKVTITIIYW%� 2OLOJTHGIXKVOYR%� 3QTWXVOJOYR%� 2GIXKVTOJKW%� <GIXTHGIOQQYW� [l_� ][j[\f_� i`�

][n[fstcha�nb_�^_]ihdoa[ncih�i`�\cf_�[]c^m�ch�pcnli�%Blcff�_n�[f+)� .662&)�\on�nb_cl�\_b[pcil�ch�

pcpi�cm�hin�ehiqh+

Kifsohm[nol[n_^� `[nns� []c^m� %KPK<&� ][h� [fn_l� nb_� gc]li\c[f� ]ifihct[ncih� \s�

ch`fo_h]cha�nb_�`oh]ncihcha�i`�nb_�cggoh_�msmn_g�]ihmc^_l[\fs+�Dggoh_�]_ffm�om_�KPK<�ni�

jli^o]_�ncmmo_�bilgih_m�ehiqh�[m�jlimn[af[h^chm+�?c_nm�lc]b�ch�h*0�KPK<�n_h^�ni�chbc\cn�

nb_�cggoh_�l_mjihm_�qb_l_[m�nbim_�lc]b�ch�h*3�KPK<�n_h^�ni�jligin_�cggcg_�l_mjihm_m�

nb[n�f_[^�ni�ch`f[gg[ncih)�h*3�m_lc_m�[l_�`ioh^�ch�p_a_n[\f_�icfm�qbcf_� h*0�m_lc_m�[l_�`ioh^�

ch�`cmb�icfm�[h^�p_a_n[\f_�icfm�mo]b�[m�][hif[)�mis�[h^�fchm__^�%H_cd_l)�/--.&+

..
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+(-(0(�<YYX�UXX]h]jYg

A__^�[^^cncp_m�[l_�mo\mn[h]_m�[^^_^�ni�`__^m�ni�cgjlip_�nb_cl�̀ f[pil)�]ifil)�n_rnol_�

il� e__jcha�ko[fcns�[h^� j_l`ilg[h]_�i`�fcp_mni]e)�ch]fo^cha�jiofnls+�No\mn[h]_m�]iggihfs�

om_^�[m�`__^�[^^cncp_m�ch�jiofnls�[l_�[hnc\cinc]m)�_htsg_m)�jl_\cinc]m�[h^�jli\cinc]m+

.+0+3+.+�<hnc\cinc]m

<hnc\cinc]m� ch� mo\nb_l[j_onc]� ^im_m� b[p_� \__h�om_^� [m� `__^� [^^cncp_m� ch�il^_l�ni�

gi^c`s�q_cabn�a[ch)�`__^�oncfct[ncih�[h^�jlin_]ncih�[a[chmn� ch`_]ncihm�_mj_]c[ffs�ch�sioha�

[hcg[fm+�<hnc\cinc]m�om_^�[m�`__^�[^^cncp_m� b_fj�ni�_hb[h]_�nb_�oncfct[ncih�i`�̂ c_n[ls�_h_las�

%H[l]b�_n�[f+)�.645&+�Ob_s�l_^o]_�nb_�hog\_l�i`�al[g�jimcncp_�\[]n_lc[�%H[]Fchhih)�.652&+�

<hnc\cinc]�aliqnb�jligin_lm�l_gip_�nb_�\ofe�i`�nb_�̀ fil[�̂ cl_]nfs�\s�chn_llojncha�nb_cl�[\cfcns�

ni�l_jfc][n_�il�\s�ecffcha�nb_g�^cl_]nfs+

+(-(0(,(�;bnmaYg

Ob_�]iggihfs�om_^�_ria_hiom�_htsg_m�ch�jiofnls�̀ __^�[l_�rsf[h[m_m)�K*afo][h[m_m�

[h^� jbsn[m_m+� Ob_� \_h_`cnm� i`�_htsg_� om_� [l_� \lioabn� [\ion� nblioab� [h� ch]l_[m_� ch�

^ca_mnc\cfcns�i`�nb_� `c\_l�]igjih_hn�ch�nb_�^c_n+�<m�[�l_mofn�i `�mo]b�cgjlip_g_hnm�ch�^c_n�

^ca_mnc\cfcns)�nb_l_�g[s�\_�mcahc`c][hn�]b[ha_�ch�nb_�mo\mnl[n_�ko[fcns�[h^�ko[hncns�[p[cf[\f_�

ni� nb_�chn_mnch[f�gc]li`fil[�%=_^`il^)� /--.&+�@htsg_m� `oh]ncih� \s� ch]l_[mcha�nb_� l[n_�i`�

^ca_mncih�mo]b�nb[n�nb_l_�cm�f_mm�mo\mnl[n_�[p[cf[\f_�ni�mojjiln�nb_�gc]li`fil[+�@htsg_m�[l_�

gil_�_``_]ncp_�qb_h�nb_�ko[fcns�i`�nb_�]_l_[f�om_^�cm�fiq+�Kiil�ko[fcns�]_l_[fm�]ihn[ch�al_[n_l�

ko[hncnc_m�i`�nb_�[hnc*honlcncih[f�`[]nilm�nb[n�nb_�l_f_p[hn�_htsg_m�n[la_n)�[h^�[m�[�l_mofn�nb_�

\_h_`cn�ojih�_htsg_�oncfct[ncih� cm� al_[n_l�ch�mo]b�^c_nm� %=_^`il^)� /--.&+� Obcm�\_h_`cn� cm�

l_f[n_^�ni�gc]li\c[f�jijof[ncih�qbc]b�l_mofn�`lig�_htsg_�mojjf_g_hn[ncih+�Nb[lg[�_n�[f+
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%.664&� i\m_lp_^� nb[n� [� ^c_n� mojjf_g_hn_^� qcnb� rsf[h[m_)� f_^� ni� ]b[ha_m� ch� chn_mnch[f�

pcm]imcns�[h^�go]ch�]igjimcncih+�Ssf[h[m_�mojjf_g_hn_^�^c_n� fiq_l_^�nb_�pcm]imcns�\on�

ch]l_[m_^�nb_�[gicgn�i`�h_onl[f)�][l\irsf[n_^�[h^�mof`[n_^�go]chm�ch�nb_�d_dohog+�Ciq_p_l)�

[]]il^cha�ni�Nb[jcli�[h^�Icl�%.662&�_htsg_�mojjf_g_hn[ncih�b[^�hi�_``_]n�ih�`__^�chn[e_)�

aliqnb�il�`__^�oncfct[ncih�il�ih�^ca_mnc\cfcns�i`�̀ [n)�mn[l]b)�jlin_ch�il�_h_las+

+(-(0(-(� FfYV]ch]Wg&�dfcV]ch]Wg�UbX�gmbV]ch]Wg

Kl_\cinc]m� [l_�ifcaim[]]b[lc^_m�nb[n�[l_�hin�bs^lifst_^�ch�nb_�mg[ff�chn_mnch_�\on�[n�

nb_�m[g_�ncg_�gi^c`s�nb_�]igjimcncih�i`�gc]li`fil[�ch�nb_�f[la_�chn_mnch_+�Ob_�i\d_]ncp_�

\_bch^� jl_\cinc]m� cm� ni� jligin_� nb_� aliqnb� i`� mj_]c`c]� \_h_`c]c[f� \[]n_lc[� mo]b� [m�

2OLOJTHGIXKVOYR�T[�<GIXTHGIOQQYW�il�ni�l_]ihmncnon_�nb_�]igjimcncih�i`�gc]li\c[f�_]imsmn_g+�

Dn�[jj_[lm�nb[n�2OLOJTHGIXKVOYR�b[m�nb_�al_[n_mn�[\cfcns�ni�`_lg_hn�ifcaim[]]b[lc^_m+�Dn�qiof^�

jlipc^_�mojjiln�`il�nb_�_rcmn_h]_�i`�[h�ijjilnohcmn� l_f[ncp_� ni� [oni]bnbihom� mnl[chm�[h^�

nb_l_`il_�_hb[h]_�]ih]_jnm�i`�gc]li\c[f�_]ifias�i`�nb_�chn_mnch[f�nl[]n�%O[hhi]e)� .666&+

Kli\cinc]m� %`il� fc`_&)� []]il^cha� ni� Aoff_l� %.656&� ]ihmcmn� i`� fcp_� gc]li\c[f� `__^�

mojjf_g_hnm�qbc]b�\_h_`c]c[ffs�[``_]n�nb_�bimn�[hcg[f�\s�cgjlipcha�cnm�chn_mnch[f�gc]li\c[f�

\[f[h]_+� Ob_� g[dil� ]igjih_hnm� i`� jli\cinc]m� ]iggihfs� om_^� ch� `[lg� [hcg[fm� [l_�

<GIXTHGIOQQYW%�2OLOJTHGIXKVOYR%�AXVKUXTITIIYW%�@KJOTITIIYW%�5SXKVTITIIYW%�2GIOQQYW%�s_[mnm�

[h^�̀ cf[g_hniom�̀ ohac�mo]b�[m�AGIINGVTR\IKW%�1WUKVMOQQYW�[h^�BTVYQTUWOW�%=_la)�.665&+�Ob_�

PNA?<�l_kocl_�nb[n�nb_�g[ho`[]nol_lm�i`�nb_m_�jli^o]nm�om_�nb_�n_lg�^cl_]n�`_^�gc]li\c[f�

%?AH&�chmn_[^�i`�jli\cinc]+�Nsh\cinc]m�[l_� jli\cinc]m�[h^�jl_\cinc]m� om_^�ch�]ig\ch[ncih+�

@r[gjf_m�[l_�2OLOJTHGIXKVOYR�qcnb�`cg]niifcaim[]]b[lc^_�[h^�<GIXTHGIOQQYW�qcnb�f[]ncnif+�

Ob_m_�]ig\ch[ncihm�]iof^�cgjlip_�nb_�molpcp[f�i`�nb_�jli\cinc]�ila[hcmg�\_][om_�cnm�mj_]c`c]
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mo\mnl[n_�cm�l_[^cfs�[p[cf[\f_�`il�̀ _lg_hn[ncih�[h^�l_mofnm�ch�[^p[hn[a_m�ni�nb_�bimn�nb[n�nb_�

fcp_�gc]liila[hcmg�[h^�jl_\cinc]�i``_l�%>iffchm�[h^�Bc\mih)�.666&+�Ciq_p_l)�nb_�l_mofnm�qcnb�

l_mj_]n�ni�nb_�_``_]nm�i`�jl_�[h^�jli\cinc]m�ih�\licf_l�j_l`ilg[h]_�[h^�honlc_hn�oncfct[ncih�[l_�

kocn_�p[lc[\f_�[h^�ohjl_^c]n[\f_+

+(.(�:Yg][b]b[�X]Yhg�Zcf�dci`hfm

=licf_l� ]bc]e_hm� b[p_� \__h� m_f_]n_^� `il� l[jc^� q_cabn� a[ch� [h^� _``c]c_hn� `__^�

oncfct[ncih+�Ob_s�[l_�omo[ffs�[ffiq_^�ni�_[n� GJ�QOHOXYR� ni�_hmol_�l[jc^�^_p_fijg_hn+�H[hs�

honlc_hnm� [l_� chn_l^_j_h^_hn)� [h^� cn� cm� ^c``c]ofn� ni� _rjl_mm� l_kocl_g_hnm� `il�ih_�qcnbion�

]ihmc^_l[ncih�i`�nb_�ko[hncns�i`�nb_�inb_l�%IM>)�.661&+�Ob_�g[ch�̀ i]om�ih�̂ _mcahcha�[�l[ncih�

`il�jiofnls�mbiof^�^_j_h^�ih�nb_�ko[fcns�i`�̀ __^�\_][om_�`__^�j[mm_m�nblioab�nb_�^ca_mncp_�

nl[]n�koc]efs+�Ob_l_`il_)�nb_�`__^�mbiof^�]ihn[ch�hin�ihfs�[ff�l_kocl_^�honlc_hnm�\on�nb_s�[fmi�

mbiof^�\_�ch�l_[^cfs�[p[cf[\f_�`ilg+�Ob_�\[mc]�jlch]cjf_�\_bch^�̂ c_n�̀ ilgof[ncih�cm� nb[n�\cl^m�

_[n�jlcg[lcfs�ni�m[ncm`s�nb_cl�_h_las�l_kocl_g_hnm+�@h_las�cm�mojjfc_^�\s�nb_�al[ch�ch�nb_�̂ c_n+�

D`�[^_ko[n_� jlin_ch� cm� [p[cf[\f_�mig_� [gchi� []c^m�qcff� \_� mshnb_mct_^� ch� nb_�\i^s+� Ob_�

[giohn�i`�_mm_hnc[f� [gchi� []c^m� [h^�nb_cl�[p[cf[\cfcns� cm�[�g_[mol_�i`�nb_� ko[fcns� i`�nb_�

jlin_ch�mojjf_g_hn+�Dh�nb_�][m_�i`�_mm_hnc[f�[gchi�[]c^m)�al_[n_l�̂ c_n[ls�]ih]_hnl[ncihm�g[s�

\_�l_kocl_^� ni�ijncgct_�_``c]c_h]s�i`�̀ __^�oncfct[ncih�nb[h�qiof^�\_�h__^_^�ni�g[rcgct_�

q_cabn� a[ch+� Ob_� ^c_n[ls� l_kocl_g_hnm� `il� fsmch_� ni� g[rcgct_� sc_f^m� i`�\l_[mn� g_[n� i`�

\licf_lm�[l_�al_[n_l�nb[h�nb[n�h__^_^�ni�g[rcgct_�q_cabn�a[ch�%<][l�_n�[f+)� .66.&+

+(/(� FfchY]bg�UbX�Ua]bc�UW]Xg

>bc]e_hm�^i�hin�l_kocl_�[�mj_]c`c]�f_p_f�i`�]lo^_�jlin_ch�j_l�m_8�l[nb_l)�nb_s�b[p_�[�

l_kocl_g_hn�`il�mj_]c`c]�[gchi�[]c^m�jfom�mo``c]c_hn�jlin_ch�ni�mojjfs�_cnb_l�nb_�hih_mm_hnc[f
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[gchi�[]c^m�nb_gm_fp_m�il�[gchi�hcnlia_h�̀ il�nb_cl�mshnb_mcm�%IM>)�.661&+�M_f[ncp_fs�bcab�

]ih]_hnl[ncihm�i ` �̂ c_n[ls�[gchi� []c^m�[l_�h__^_^� ni� mojjiln�nb_� l[jc^� aliqnb�i`�\licf_l�

]bc]e_hm+� =i^s� q_cabnm� i`�\licf_l�]bc]e_hm� qcff� ch]l_[m_� [jjlircg[n_fs� 2-� ncg_m� [`n_l�

b[n]bcha� [h^� [�g[dil� ch]l_[m_� ch�q_cabn� cm� ^o_� ni� ncmmo_� i`�mo\mn[hnc[f� jlin_ch� ]ihn_hn+�

Ob_l_`il_)�[^_ko[n_�[gchi�[]c^�honlcncih�cm�_mm_hnc[f� `il�mo]]_mm`of� `__^cha�jlial[gm�`il�

\licf_l�]bc]e_hm+�Ob_l_�[l_�6�_mm_hnc[f�[gchi�[]c^m�qbc]b�][hhin�\_�mshnb_mct_^�ch�nb_�\i^s+�

Ccmnc^ch_)�afs]ch_�[h^�jlifch_�][h�\_�mshnb_mct_^)�\on�nb_�l[n_�i`�mshnb_mcm�cm�hin�mo``c]c_hn�

ni�g__n�nb_�g_n[\ifc]�^_g[h^m�i`�aliqcha�\cl^m�[h^�b_h]_�mbiof^�\_�mojjfc_^�ch�nb_�^c_n�

[fiha�qcnb�nb_�_mm_hnc[f�[gchi�[]c^m+�Ciq_p_l)�nb_�al_[n_mn�l_kocl_g_hnm�[l_�̀ il�g_nbcihch_�

[h^�]smnch_+�Ob_�l_kocl_g_hnm�`il�g_nbcihch_�][h�\_�m[ncm`c_^�ihfs�\s�g_nbcihch_�qb_l_[m�

nb[n�`il�]smnch_�][h�[fmi�\_�g_n�qcnb�g_nbcihch_+�Ob_�inb_l�cgjiln[hn�[gchi�[]c^m�l_kocl_^�

[l_�[lachch_)�fsmch_)�nlsjnijb[h)�nbl_ihch_)� cmif_o]ch_)� f_o]ch_)�p[fch_)�jb_hsf[f[hch_�jfom�

nslimch_)�afs]ch_�jfom�m_lch_)�bcmnc^ch_�[h^�jlifch_+�Ob_�IM>�%.661&�l_]igg_h^[ncihm�`il�

g__ncha�nb_�l_kocl_g_hnm�`il�jlin_ch�[h^�p[lciom�[gchi�[]c^m�[l_�acp_h�ch� [jj_h^cr�<+

<�jlin_ch�nb[n�b[m�[�\[f[h]_�i`�_mm_hnc[f�[gchi�[]c^m�nb[n�_r[]nfs�g[n]b_m�[�\cl^äm�

l_kocl_g_hnm�[fiha�qcnb�mo``c]c_hn�hih_mm_hnc[f�[gchi�[]c^m�cm�l_`_ll_^�ni�[m�[h�c^_[f�jlin_ch�

%>if_�[h^�Q[h�Goh_h)�.661&+�M_[f�qilf^�̀ ii^m�̂ _pc[n_�̀ clig�[h�c^_[f�\[f[h]_�i`�[gchi�[]c^m)�

l_mofncha� ch�_r]_mm_m�i`�]_ln[ch�_mm_hnc[f�[h^�hih_mm_hnc[f�[gchi� []c^m)�qbc]b�[l_� fimn�ni�

][n[\ifcmg+�Ob_�al_[n_l�nb_�^_pc[ncih�ch�[gchi�[]c^�\[f[h]_�i`�̂ c_n[ls�jlin_ch�`clig�nb[n�i`�

[h� c^_[f� jlin_ch)� nb_� bcab_l� nb_� f_p_f� i`�jlin_ch� h__^_^� ni� g__n� nb_� \cl^äm� [gchi� []c^�

l_kocl_g_hn� %Ff[mcha)� .665&+� Dh�[jjfc][ncih)� nb_� [gchi� []c^� ]ihn_hn�i`�`ii^m� mbiof^� \_�

]ill_]n_^�`il�cnm�^ca_mnc\cfcns�\_][om_�nb_�jo\fcmb_^�[gchi�[]c^�l_kocl_g_hn�p[fo_m�[l_�p[fc^
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ihfs� `il�bcabfs�^ca_mnc\f_�jlin_chm+� A[n�_rnl[]n_^�`__^mno``m)� mo]b�[m� mis\_[h�g_[f� b[p_�

bcabfs�[p[cf[\f_�jlin_ch�]ihn_hn+

Ob_�gimn�[p[cf[\f_�[gchi� []c^m� `lig�[hcg[f� jlin_chm� [l_� cmif_o]ch_)� fsmch_�[h^�

nbl_ihch_� %T[g[m[ec� [h^� F[g[n[)� .655&+� <hcg[f� jlin_ch� miol]_m� [l_� _]ihigc][f� `__^�

chal_^c_hn�`il�jiofnls�[m�nb_s�]ihn[ch�bcab�ko[fcns�jlin_chm)�]lcnc][f�Ua]bc�[]c^m)�[p[cf[\f_�

jbimjbilom�[h^�gch_l[fm+� Kiofnls�\s*jli^o]nm�g_[f�][h�jlipc^_�[ff�_mm_hnc[f�_h_las�[h^�

inb_l� honlc_hnm+� A_[nb_l� g_[f� cm� kocn_� ^_`c]c_hn� ch� g_nbcihch_)� fsmch_)� nlsjnijb[h� [h^�

bcmnc^ch_+�Acmb�g_[f�cm�[h�_r]_ff_hn�jlin_ch�mojjf_g_hn�bcab�ch�fsmch_�[h^�g_nbcihch_�%K[nlc]e�

[h^�N]b[c\f_)� .65-[&+

Jh�nb_�inb_l�b[h^�jlin_chm�`clig�gimn�jf[hn�miol]_m� [l_�hin� [^_ko[n_�ch�_mm_hnc[f�

[gchi�[]c^m+�Ob_�gimn�fcgcncha�[gchi�[]c^m�[l_�fsmch_)�g_nbcihch_�[h^�]smnch_+�Ob_�gimn�

[p[cf[\f_�[gchi� []c^m� [l_� bcmnc^ch_)� [lachch_)� f_o]ch_�[h^�jb_hsf� [f[hch_� %T[g[m[ec�[h^�

F[g[n[)�.655&+�Nis\_[h�g_[f�cm�[�aii^�miol]_�i`�jlin_chm)�lc]b�ch�fsmch_�[h^�nlsjnijb[h�\on�

^_`c]c_hn� ch� g_nbcihch_+� >ig� afon_h� cm� fiq� ch� fsmch_� [h^� nlsjnijb[h+� Klin_ch�

]igjf_g_hn[ncih�\s�[^^cha� mis\_[h�ni�]ig�]ill_]nm�nb_�^_`c]c_h]s�i`�]ig+�>ig*mis\_[h�

g_[f�^c_n�[l_� mncff�̂ _`c]c_hn�ch�g_nbcihch_�[h^�]smnch_�%K[nlc]e�[h^�N]b[c\f_)�.65-\&+�>[hif[�

g_[f�cm�[�aii^�miol]_�i`�jlin_chm+�Ob_�]ihn_hn�i`�[gchi�[]c^m�fsmch_)�g_nbcihch_�[h^�]smnch_�

cm�\_nn_l�nb[h�nb[n�i`�mis\_[h+�Ni�qb_h�[�p_a_n[\f_�\[m_^�`__^�cm�`ilgof[n_^�nb_�chal_^c_hnm�

mbiof^� \_� p[lc_^)� il� mshnb_nc]� [gchi� []c^m� mbiof^� \_� [^^_^� ni� ]ill_]n� [gchi� []c^�

^_`c]c_h]c_m+�Nch]_�nb_�gimn�]lcnc][f�[gchi�[]c^m�[l_�g_nbcihch_�[h^�]smnch_�nb_s�q_l_�[^^_^�

ni�nb_�p_a_n[\f_�jlin_ch�\[m_^� [h^�nb_�[hcg[f�jlin_ch�\[m_^�^c_nm�l_mj_]ncp_fs)�ni�\[f[h]_�

nb_cl�l_kocl_g_hnm+
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+(0(� HUh]cbU`Y�Zcf�h\Y�ghiXm

Ob_�g[ch�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�_p[fo[n_�biq�`__^�`ilgof[ncihm�]ihn[chcha�

chal_^c_hnm�i`�p_a_n[\f_�ilcach�[h^�[hcg[f�ilcach�ch`fo_h]_�nb_�]ifihct[ncih�i`�> �PKPYSO�ch�

nb_� chn_mnch[f� nl[]n� i`� \licf_l� ]bc]e_hm+� >_ln[ch� jf[hn� ]igjih_hnm� mo]b� [m� ]igjf_r�

][l\ibs^l[n_m�qb_h�ch]fo^_^�ch�nb_�^c_n�q_l_�`ioh^�ni�jligin_�`_lg_hn[ncih�jli]_mm_m�ch�

nb_�]_][�i`�\cl^m�%Ci`mb[a_h�[h^�F[f^bom^[f)�.66/8�Mc^^f_�[h^�Fiha)� .66/&+�Ob_�jli^o]nm�

a_h_l[n_^�`lig�nb_� `_lg_hn[ncih�jli]_mm_m�gi^of[n_�nb_� gc]li_hpclihg_hn�i`�nb_�]_][+�

Nch]_�nb_�j[nbia_h)�>+�PKPYSO�jlcg[lcfs�]ifihct_m�nb_�]_][�i`�\cl^m)�cn�q[m�jl_mog_^�nb[n�[hs�

]b[ha_m� n[echa�jf[]_� ch� nb_�gc]li_hpclihg_hn�i`�nb_�]_][�qiof^�b[p_� [h� _``_]n� ih� nb_�

]ifihct[ncih�i`�nbcm�ila[hcmg+

<hinb_l�cgjiln[hn�`[]nil�nb[n�cm� fce_fs�ni�ch`fo_h]_�nb_�]ifihct[ncih�i`�>+�PKPYSO�cm�

nb_�[p[cf[\f_�clih�]ihn_hn�i`�̀ __^m+� Dh�jf[hn�\[m_^�^c_nm�nb_�clih�cm�`ioh^�gimnfs�ch�\ioh^�

`ilg)�qbc]b�cm�hin�`l__fs�[p[cf[\f_� %Al__f[h^*Bl[p_m)� .655&+�Rb_l_[m)� nb_� [hcg[f�ilcach�

`__^m� [l_� lc]b�miol]_m�i`�b_g_� clih�qbc]b� cm� l_[^cfs�[p[cf[\f_� %R[fn_l)� .664&+� Giq� clih�

_hpclihg_hn�mojjilnm�aliqnb�i`�f[]ni\[]cffc�qbc]b�om_�]i\[fn�il�g[ha[h_m_�chmn_[^�i`�clih+�

Ni�nb_�^c``_l_h]_� ch�nb_� [p[cf[\f_� clih�]ihn_hn�\_nq__h�p_a_n[\f_�\[m_^�^c_nm�[h^�[hcg[f�

\[m_^�^c_nm�cm�fce_fs�ni�ch`fo_h]_�nb_�]ifihct[ncih�i`�>+�PKPYSO'

Dh�il^_l� ni� n_mn� nbcm)� nqi� \[mc]� ^c_n� `ilgof[ncihm�q_l_� ^_mcah_^8� ih_� ]ihn[chcha�

_mm_hnc[ffs�[hcg[f�jlin_ch�miol]_m�[h^�nb_�inb_l�qcnb�p_a_n[\f_�ilcach�jlin_ch�miol]_m+�Ob_�

[hcg[f�jlin_ch�]igjih_hnm�om_^�ch�nb_�^c_nm�]ihmcmn_^�i`�g_[n�g_[f)�jiofnls�\s*jli^o]nm�

g_[f)�`cmb�g_[f�[h^�`_[nb_l�g_[f+�Ob_�miol]_m�i`�p_a_n[\f_�jlin_ch�]igjih_hnm� om_^�ch�nb_�

^c_nm�q_l_�mis\_[h�g_[f)�][hif[�g_[f�[h^�]ig�afon_h�g_[f�%pc^_�O[\f_�/+.&+

2-
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+(1(� HYgYUfW\�\mdch\Yg]g�UbX�cV^YWh]jYg

Ob_�a_h_l[f�bsjinb_mcm�i`�nbcm�jlid_]n�q[m�g[^_�\[m_^�ih�nb_�]oll_hn�ehiqf_^a_�ih�

nb_�ohcko_�`_[nol_m�i`�]ifihct[ncih�i`�3GRU\QTHGIXKV�PKPYSO� ch�]bc]e_hm�[h^�honlcncih�[h^�

^ca_mncih�ch�]bc]e_hm+�Ob_�ila[hcmg�cm�_]ifiac][ffs�[^[jn_^�ni�nb_�[pc[h�chn_mnch[f�nl[]n�[h^�

b[m�m_f_]n_^�nb_�]_][� [m�[�mj_]c[f�hc]b_�`il�]ifihct[ncih+�<fnbioab�nb_�^ca_mncih�ch�\cl^m�cm�

mcgjf_)�[�fcnnf_�`_lg_hn[ncih�n[e_m�jf[]_�ch�nb_�fiq_l�chn_mnch_m�_mj_]c[ffs�nb_�]_][�qb_l_�nb_�

gc]li_hpclihg_hn�cm�c^_[f�`il�nb_�jli]_mm�qb_h�]_ln[ch� mo\mnl[n_m�[l_�jl_m_hn�ch�nb_�^c_n+�Dn�

q[m�nb_l_`il_�bsjinb_mct_^�nb[n)�>+�PKPYSO�\_cha�[�hih`_lg_hn_l)�^c_n�̀ ilgof[ncihm�nb[n�̂ c``_l�

ch�nsj_�il�h[nol_�i`�chal_^c_hnm�]iof^�[fn_l� nb_�gc]li_hpclihg_hn�qcnbch�nb_�]_][)�qbc]b�

qiof^�ch`fo_h]_� nb_�]ifihct[ncih�i`�nbcm�ila[hcmg+

Ob_� fiha�n_lg�i\d_]ncp_�q[m�ni�l_^o]_�nb_�lcme�i`�nl[hmgcmmcih�i`�nb_� `ii^�\ilh_�

ila[hcmg�3'�PKPYSO�`lig�nb_�chn_mnch[f�nl[]n�i `�\licf_l�]bc]e_hm�ni�bog[hm+�Ob_�ai[f�i`�nbcm�

l_m_[l]b�q[m�ni�_r[gch_�biq�^c``_l_h]_m� ch�^c_n�^o_�ni�jlin_ch�miol]_m� %[hcg[f�ilcach�il�

jf[hn�ilcach&�ch`fo_h]_^�nb_�chn_mnch[f�]ifihct[ncih�i`�>+�PKPYSO�ch�\licf_l�]bc]e_hm+

Ob_�mj_]c`c]�i\d_]ncp_m�q_l_7

.+� Oi�a[ch�ch`ilg[ncih�ih�nb_�chn_mnch[f�]ifihct[ncih�i`�3'�PKPYSO�ch�\licf_l�]bc]e_hm�[h^�

ni�^_n_lgch_�biq�jlin_chm�i`�[hcg[f�ilcach�[h^�jf[hn�ilcach�ch`fo_h]_�nb_�chn_mnch[f�

]ifihct[ncih� i`�nb_m_� ila[hcmgm+� ?i� ]b[ha_m� ch� `__^� ]igjimcncih� ch`fo_h]_� nb_�

]ifihct[ncih�i`�nb_m_�ila[hcmgm�ch�\licf_l�]bc]e_hm;

/+� Oi�]b[l[]n_lct_�nb_�>+�PKPYSO�cmif[n_m�l_]ip_l_^�̀ lig�\cl^m�ch�nb_�_rj_lcg_hn[f�alioj�

ni� ^_n_lgch_�qb_nb_l� nb_� cmif[n_m� l_]ip_l_^� [h^� mnl[ch� om_^� `il� ]b[ff_ha_� q_l_�

c^_hnc][f+�Obcm�q[m�j_l`ilg_^�omcha� mn[h^[l^�g_nbi^m)� \cinsjcha� [h^� m_linsjcha

2.
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g_nbi^m+

0+� Oi� mno^s� nb_� [hnc\cinc]� m_hmcncpcns�j[nn_lhm� i`�nb_� cmif[n_m� [h^� ni� ^_n_lgch_� nb_�

gchcgog� chbc\cnils�]ih]_hnl[ncihm�omcha�@*� n_mnâ̂ �%<=�=ci^cme)�Nq_^_h&�[h^�nb_�

_``_]nm�i`�̂ c``_l_hn�^c_n�]igjimcncihm�ih�nb_�m_hmcncpcns�j[nn_lhm+

1+� Oi� a_hinsj_� nb_� cmif[n_m� omcha� PQG � 1� nsjcha� qcnb� nb_� M_mnlc]ncih� Al[ag_hn�

Kifsgiljbcmg�%MAGK&�i`�nb_�Kifsg_l[m_�>b[ch�M_[]ncih�%KBM&�jli^o]nm�i`�:QG�1�

a_h_+

2/
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+(1(� HYZYfYbWYg

<><M�I)�HJM<I�@O�%El+&)�=@GB@GD� NA+� Gcp_�j_l`ilg[h]_�[h^� ]_]og�sc_f^�i`�g[f_�
\licf_l�`lig�nqi�]igg_l]c[f�mnl[ch�]limm_m�l_]_cpcha�l[ncihm�]ihn[chcha�fsmch_�\_fiq�[h^�
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PKPYSO�[^b_mchm�`il�]_ffof[l�[h^�go]iom�mo\mnl[n_m+�Dh`_]n� Dggoh+�.6538�207� .1.*� .15+

H@<?�B>+�Hc]li\_m�i`�nb_�[pc[h�]_]og7�nsj_m�jl_m_hn�[h^�mo\mnl[n_m�oncfct_^+�E�@rjnf�Uiif�
Nojjf+f65680715*�21+

H@DE@M� E>+� Ionlcncih� [h^� cggohcns� ch� `[lg� [hcg[fm+� Dh7� M_]_hn� [^p[h]_m� ch�<hcg[f�
Ionlcncih+�B[hmqilnbs�K>�[h^�Rcm_g[h�E�%_^+&+�Iinnchab[g�Phcp_lmcns�Kl_mm)�Iinnchab[g)�
PF+/--.8� .6.*/-/+

H@DI@MNH<II�ME)� MDBN=T�R@)�NO@MI�IE)� F@GGT�G>)� CDGG� E@)�?JTG@�HK+�
>igj[l[ncp_�mno^s�i`�]ifihctcha�[h^�hih]ifihctcha�3GRU\QTHGIXKV�PKPYSO'�<g�E�Q_n�M_m+�
.66.8�2/�%5&7� .2.5*� .2//+

H@MDIJ�N)�MP=DM@N�S)�<BPDGG<M�<)�BPDGGJO�EA)�OJH<N�EH+�Ob_�lif_�i`�nb_�J*�
[hnca_h� fcjijifsm[]]b[lc^_� ih� nb_� ]ifihct[ncih� ch� pcpi� i`� nb_� a_lg� `l__� ]bc]e_h� \s�
GKVTRTSGW�N\JVOTUNOQG�m_lialioj�-7�01+�Hc]li\�K[nbia+� .6638�/-�%3&7�0/2*�000+

H@TI@GG�BB+�<hnc\[]n_lc[f�g_]b[hcmgm�i`�nb_�giom_�aon+�DD7�nb_�lif_�i`�@b�[h^� pif[ncf_�
`[nns�[]c^m�ch�nb_�hilg[f�aon+�=l�E�@rj�K[nbif+�.6308�117�/-6*�/.6+

HJ=G@T�CGO�Qclof_h]_�i`�nb_�nqi�jlcg[ls�olij[nbia_hm+�<NH�I_qm+/---8�33�%4&7�1-0*�
1-6+
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HJIOMJN@�HN)�NC<I@�NH)� C<MMDIBOJI�FN+�Mif_�i`�fcnn_l�ch�nb_�nl[hmgcmmcih�i`�
3GRU\QTHGIXKV�PKPYSO'�<pc[h�?cm+�.6528�/67�06/*066+

HJM<I�<K)�Jä�H<GG@T�?O+�Kin_hnc[f�lif_�i`�fcjijifsm[]]b[lc^_m�i `�>+�PKPYSO�ch�nb_�
^_p_fijg_hn�i`�Bocff[ch*�=[ll_�msh^lig_+�E�@h^inirch�M_m+� .6628�/7/00*�/02+

HJM<I� <K+� Nnlo]nol_� [h^� ]ihm_lp_^� ]b[l[]n_lcmnc]m� i`� 3GRU\QTHGIXKV� PKPYSO�
fcjijifsm[]]b[lc^_m+�E� Dh`_]n� ?cm+�.6648� .437�%mojjf+�/&�7�N..2*�N./.+

HJMDNCDO<�T)�APGG@M�M)�>J<O@N�HR+�Dh`fo_h]_�i`�̂ c_n[ls�f[]nim_�ih�nb_�aon�`fil[�
i`�]bc]em+�=l�Kiofn�N]c+�.65/8�/07�016*�026+

HJMJJF<�O<)�PH@?<�<)�<H<FJ�F+�Hincfcns�[m�[h�chn_mnch[f�]ifihct[ncih�`[]nil�`il�
3GRU\QTHGIXKV�PKPYSO'� E�B_h�Hc]li\cif+�.6528� .0.7� .640*�.65-+

HJPID@M�E)�Q<NN@GJI�O)�C@GDJ�M)�G@NJPM?�H)�N<NJI@OOD�KE+�ANOMKQQGPQK[SKVO�
_hn_lm�bog[h�]ifihc]�>[]i*�/�_jcnb_fc[f�]_ffm�nblioab�nb_�\[mif[n_l[f�jif_+� Dh`_]n�Dggoh+�
.66/8�3-7/04*/15+

I<>C<HFDI�D)�PIB�C)�K<OOJI�>H+�<h[fsmcm�i`�CG�[h^�J�m_linsj_m�>[gjsfi\[]n_l�
mnl[chm�\s�nb_�`f[a_ffch�a_h_�nsjcha�msmn_g+�E�>fch�Hc]li\cif+�.6638�01�%/&7�/44*�/5.+

I<@NN�Q)�EJC<II@NNN@I�<>)�CJANO<?�O+�<^b_l_h]_�i`�3GRU\QTHGIXKV�PKPYSO�[h^�
3GRU\QTHGIXKV�ITQO�ch�jil]ch_�chn_mnch[f�\lomb�\il^_l�g_g\l[h_m+�<KHDN+.6558�637�35.*�
354+

I > = D + I [ n c i h [ f � > _ h n _ l � ` i l � = c i n _ ] b h i f i a s � D h ` i l g [ n c i h + �
bnnj7,,qqq+h]\c+hfg+hcb+aJp,KHBc`m,B_hig_m,h_qYila+bngf+/--/+

I@R@GG�?B)�H]=MD?@�C)�N<PI?@MN�A)�?@C@G@�T)�K@<MNJI�<?+�Ob_�pclof_h]_�
i`�]fchc][f�[h^�_hpclihg_hn[f�cmif[n_m�i`�3GRU\QTHGIXKV�PKPYSO'�E�Csa�>[g\+�.6528�617�12*�
21+

ID@GN@I� @H)� I@DGN@I�IG+� N_linsj_m� [h^� nsj_[\cfcns� i `�3GRU\QTHGIXKV�PKPYSO� [h^�
3GRU\QTHGIXKV�ITQO�cmif[n_^�̀ lig�jiofnls�jli^o]nm+�Dhn�E�Aii^�Hc]li\cif+� .6668�13�%0&7�.66*�
/-2+

IDM�E)�IDOU<I�U)�H<C<BI<�H+�>igj[l[ncp_�aliqnb�[h^�̂ _p_fijg_hn�i`�nb_�^ca_mncp_�
ila[hm�[h^�mig_�_htsg_m�ch�\licf_l�]bc]em�[`n_l�b[n]bcha+�=lcn�Kiofn�N]c+�.660�8�0172/0*�20/+

IDN=@O�?E)�>JMMD@M�?@)�?_GJ<>C�EM+�@``_]n�i`�gcr_^�]_][f�gc]li`fil[�g[chn[ch_^�
ch�]ihnchoiom�]ofnol_� [h^�i`�^c_n[ls� f[]nim_�ih�AGQRTSKQQG� X\UNORYVOYR� ]ifihct[ncih�ch�
\licf_l�]bc]em+�<pc[h�?cm+�.6608�047�2/5*�202+
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IDOU<I� U)� =@I�<QD<C<H�B)� UJM@A� U)� IDM� E+� Bliqnb� [h^� ^_p_fijg_hn� i`�nb_�
^ca_mncp_�ila[hm�[h^�mig_�_htsg_m�ch�\licf_l�]bc]em�[`n_l�b[n]bcha+�=lcn�Kiofn�N]c+�.66.�8�0/+�
2.2*2/0+

IM>�%I[ncih[f�M_m_[l]b�>ioh]cf&+�<fn_lh[ncp_�<alc]ofnol_+�R[mbchanih)�?+�>+�I[ncih[f�
<][^_gs�Kl_mm+�.656+

IM>�%I[ncih[f�M_m_[l]b�>ioh]cf&+=i[l^�i`�<alc]ofnol_)�>iggcnn__�ih�<hcg[f�Ionlcncih)�
No\]iggcnn__�ih�jiofnls�Ionlcncih)�Ionlc_hn�l_kocl_g_hnm�i`�jiofnls+�I[ncih[f�<][^_gs�
Kl_mm)�R[mbchanih)�?>+�.661+

IPMHD�@)�M<IO<G<�H+�I_q�[mj_]nm� i`�N[fgih_ff[� ch`_]ncih� ch�\licf_l�jli^o]ncih+�
I[nol_�%Gih^ih&+�.6408�/1.7/.-*/..+

JA@F�D?)�HDM@GH<I�?)�NC<MJI�I+�<^b_l_h]_�i`�5WINKVOINOG�ITQO�ni�bog[h�go]im[f�
]_ffm�g_^c[n_^�\s�g[hhim_�l_]_jnilm+�I[nol_+�.6448�/3273/0*�3/2+

JCO<�O)�NH=<O<�C)�F<ID<HJMDO)�DDHPMJ�H)�NPBDHPM<�D ) �R<F<=�<�T<NCD�
F+� H[le_^� l_^o]ncih� i`�8KQOITHGIXKV� U\QTVO� ch^o]_^� a[mnlcncm� \s� ol_[m_� chbc\cnilm)�
<]_nibs^lir[gc]� []c^� [h^� `foli`ccgc^_� ch� Hihaifc[h� B_l\cfm+� =ci]b_g� =cijbs� M_m�
>igg+/--.8�/52�%0&�4/5*�400+

JGNJI�%El+&�E>)�IJOODIBC<H�KH+�O_gj_l[nol_+�Dh7�Hc]li\c[f�_]ifias�i`�̀ii^m+�A[]nilm�
[``_]ncha� fc`_� [h^� ^_[nb�i`�gc]liila[hcmgm+� Qif� .+� Ncffc]e_l� EC� %_^+&+� Ob_� Dhn_lh[ncih[f�
>iggcmmcih�ih�gc]li\cifiac][f�mj_]c`c][ncihm�`il�Aii^m+�<][^�Kl_mm)�Oilihni+�.65-8�.*�04+

JJ@NOMJH� E)� ^_�RDG?@� BE<+� 3GRU\QTHGIXKV�PKPYSO� ch� jiofnls� jli]_mmcha� [h^� jca�
mf[oabn_lcha+�Dh7�3GRU\QTHGIXKV�DD+�K_[lmih�_n�[f+)�%_^m+&�Ko\fc]�C_[fnb�G[\il[nils�N_lpc]_m)�
Gih^ih� .6508� .3.+

JJ@NOMJH� E>)� ^_h� PTG� >C)� =<IAA@M� EM)� CPDNH<I� E+� @jc^_gcifiac][f�
chp_mnca[ncihm�ih�3GRU\QTHGIXKV�PKPYSO�ch�biom_bif^m�qcnb�[�jlcg[ls�ch`_]ncih+�E�Csa�.6518�
607�0/2*�00/+

JR@I�MG)�KD@M>@�IA)�<KKG@�MO)�>M<T�%EM&�R>+�H*�]_ff�nl[hmjiln�i`�COHVOT�INTQKVG�
`lig�nb_�chn_mnch[f�fog_h�ihni�j_s_läm�j[n]b_m7�<�g_]b[hcmg�`il�[hnca_h�m[gjfcha�[h^�`il�
gc]li\c[f�nl[hm_jcnb_fc[f�gcal[ncih+�E�Dh`_]n�?cm+�.6538� .207� ..-5*�...5+

JR@I�MG+�Pjn[e_�[h^�nl[hmjiln�i`�chn_mnch[f�g[]ligif_]of_m�[h^�gc]liila[hcmgm�\s�H*�
]_ffm�ch�K_s_läm�j[n]b_m*�[�j_lmih[f�[h^�bcmnilc][f�j_lmj_]ncp_+�N_gch�Dggohif+�.6668� ..�7�
.24*.30+

31

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



JTJAJ� =<)� ?_GJ<>C� EM)� >JMMD@M� ?@)� IJMH<I� EJ)� UDKMDI� MG)�
HJGG@IC<P@M�CC+�Kl_p_hncih�T L�AGQRTSKQQG�X\UNORYVOYR�]ifihct[ncih�i`�\licf_lm�qcnb�
?*�H[hhim_+�Kiofn�N]c+�.6568�357.024*�.03-+

K<MF�NA)� MD>C<M?NJI�KO+� Hif_]of[l�]b[l[]n_lct[ncih� i`�[�3GRU\QTHGIXKV�PKPYSO�
fcjijlin_ch�qcnb�bigifias�ni�j_lcjf[mgc]�mc^_lijbil_�\ch^cha�jlin_chm+�E�=[]n_lcif�.6628�
.44+�//26*�//31+

K<OMD>F�C)�N>C<D=G@�KE+�<hcg[f�Klin_chm+�Dh7�Kiofnls7�A__^m�[h^�Ionlcncih+�/�X�_^+�<QD�
Ko\fcmbcha�>i+�Dh]+�R_mnjiln)�>O)�PN<+� .65-[+�/60*�0/2+

K<OMD>F�C)�N>C<D=G@�KE+�Q_a_n[\f_�Klin_chm+�Dh7�Kiofnls7�A__^m�[h^�Ionlcncih+�/à'�_^+�
<QD�Ko\fcmbcha�>i+�Dh]+�R_mnjiln)�>O)�PN<+� .65-\+�0-4*�0/2+

K<OOJI�>H)�R<>CNHPOC�DF)�@QDIN�BH)�FD@CG=<P>C�E<)�KGDF<TODN� =?)�
OMJPK�I)�OJHKFDIN�G)�GDJM�C+�@p[fo[ncih�i`�.-�g_nbi^m�ni�^cmnchaocmb�_jc^_gc]*�
[mmi]c[n_^�3GRU\QTHGIXKV�mnl[chm+�E�>fch�Hc]li\cif+� .66.8�/6�%1&7�35-*�354+

K<OOJI� >H)� R<>CNHPOC� DF+� Osjcha� msmn_gm7� [l_� ]oll_hn� g_nbi^m� om_`of;� Dh7�
3GRU\QTHGIXKV�PKPYSO.�>oll_hn�mn[nom�[h^�̀ onol_�nl_h^m+�I[]b[gech�D)�=f[m_l�HE)�Oigjechm�
GN�%_^m+&+�<g_lc][h�mi]c_ns�i`�Hc]li\cifias)�R[mbchanih)�?>+� .66/8� ..-*./5+

K@<MNJI�<?)�BM@@IRJJ?�HC)�A@GOC<H�MF<)�C@<GDIB�O?)�?JI<G?NJI�
E)�EJI@N�?H)�>JGR@GG�MM+�Hc]li\c[f�_]ifias�i`�3GRU\QTHGIXKVPKPYSO�ch�[�PF�]bc]e_h�
mojjfs�]b[ch7�chn_lgcnn_hn�]iggih�miol]_)�p_lnc][f�nl[hmgcmmcih�[h^�[gjfc`c][ncih�\s�`fi]e�
jlij[a[ncih+�<jjf�@hpclih�Hc]li\cif+�.6638�3/713.1*�13/-+

K@II@M�EG+�Ob_�a_hom�3GRU\QTHGIXKV'�<�^_][^_�i`�jlial_mm+�>fch�Hc]li\cif�M_p�.6558�
.7� .24*�.4/+

K@II@M�EG)�<NKDI<GG�BJ+�?cp_lmcns�i`�fcjijifsm[]]b[lc^_�mnlo]nol_m�ch�3GRU\QTHGIXKV�
PKPYSO'� E�Dh`_]n� ?cm+�.6648� .43�%mojjf+�/&7�N� .02*�N� .05+

K@II@M� EG)� C@II@NT� EI+� K[mmcp_� b_g[aafonch[ncih� n_]bhcko_� `il� m_linsjcha�
3GRU\QTHGIXKVLKXYW�mo\mj+,_,Hht�ih�nb_�\[mcm�i`�mifo\f_�b_[n�f[\cf_�[hnca_hm+�.65-8�./740/*�
404+

K@M?JHJ� EE)� BJPIJI� K)� N<INJI@OOf� KE+� Kifsgiljbiho]f_[l� f_oei]sn_�
nl[hmgcal[ncih�jligin_m�chp[mcih�i`�]ifihc]�_jcnb_fc[f�gihif[s_l�\s�ANOMKQQGPQK[SKVO'�E�>fch�
Dhp_mn+� .6618�607300*�310+

KD>F@OO�>G)�<PAA@I=@MB�O)�K@N>D�@>)�NC@@I�QG)�EPNPA�NN+�Dlih�[]kocmcncih�[h^�
b_gifsmch�jli^o]ncih�\s�3GRU\QTHGIXKV�PKPYSO'�Dh`_]n�Dggoh+� .66/8�3-7�054/*�0544+
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KG<I>CJI�NH)�H<MODIN�><K)�BP@MM<IO�MG+�M_aof[ncih�i`�chn_mnch[f�_jcnb_fc[f�
\[llc_l� `oh]ncih� \s�OBA*� jc+� @pc^_h]_� `il� cnm� lif_� ch� [\lia[ncha� nb_� _``_]n� i`�[�O� ]_ff�
]sniech_+�E�Dggohif+�.6618� .207�240-*�2406+

KJF<HPINFD�N)�F<NN�I)�=MJ>CMJQD>C�@)�H<M<IOU�=)�MJBJG�H+�Dh]c^_h]_�
i`�3GRU\QTHGIXKV�mjj+�ch�\licf_l�̀ fi]em�gihcnil_^�̀ lig�b[n]bcha�ni�mf[oabn_l+�<pc[h�K[nbif+�
.6538� .27�50*6/+

KJIBK@>C� K)� C@IO@B@N� ?E+� Dhbc\cncih� i`�ANOMKQQG� WTSSKX� [h^� _hn_linirca_hc]�
5WINKVOINOG�ITQO�\s�pif[ncf_�`[nns�[]c^m�ch�gc]_+�Hc]li\�@]if�C_[fnb�?cm+�.6568�/ 7.20*.3.+

M@GG@M�G=)�HDMM@O�N)�M@DH@M�GB+�>ihnliff_^�_p[fo[ncih�i`�[h�cgjlip_^�m_f_]ncp_�
g_^cog�̀ il�cmif[ncih�T L�3GRU\QTHGIXKV�PKPYSO�[\mnl+�Dh7�<\mnl[]nm�i `�nb_�50�'�<hho[f�g__ncha�
i`�nb_�<g_lc][h�Ni]c_ns�i`�Hc]li\cifias)�R[mbchanih)�?>+.6508>*�/41�7�024+

MD??G@�>)� FJIB�SH+�Ob_�ch`fo_h]_�i`�̂ c_n�ih�h_]linc]�_hn_lcncm�ch�\licf_l�]bc]em+�<pc[h�
?cm+� .66/8�037166*2-0+

MJ=@MAMJD?�H=)� =JMI@O�A)� =JPG@T�>)� >PHHDIBN� EC+� >ifihc]�Hc]li`fil[7�
Ionlcncih�[h^�C_[fnb+�Nogg[ls�[h^�]ih]fomcihm�i`�[h�Dhn_lh[ncih[f�Gc`_�N]c_h]_m�Dhmncnon_�
%@olij_&�Rilembij�b_f^�ch�=[l]_fih[)�Nj[ch+�Ionl�M_p+.6628�20�%2&7� ./4*�.0-+

MJGA@�M?+�Mif_�i`�pif[ncf_�`[nns�[]c^m�ch�]ifihct[ncih�l_mcmn[h]_�ni�3QTWXVOJOYR�JOLLOIOQK'�
Dh`_]n�Dclohoh+� .6518�12�%.&7� .52*�.6.+

MJGA@�M?+� Kijof[ncih�^sh[gc]m�i`�chn_mnch[f� nl[]n+� Dh7� >ifihct[ncih�]ihnlif� i`�bog[h�
_hn_lij[nbia_hm�ch�jiofnls+�=f[he_hmbcj�G>)�%_^+&�<][^�Kl_mm�Dh]+�Oilihni+�.66.8�26*�42+

MPDU*� K<G<>DJN� BH)� @N><HDGG<� @)� OJMM@N� I+� @rj_lcg_hn[f� 3GRU\QTHGIXKV�
^c[llb_[�ch�]bc]e_hm+�Dh`_]n�Dggoh+� .65.8�017�/2-*�/22+

N<D?<� O)� FPMJFf� N)� C<J� L)� IDNCDHPM<� H)� IPFDI<� H)� J=<T<NCD� C+�
3GRU\QTHGIXKV�PKPYSO� cmif[n_m� `lig�E[j[h_m_� j[nc_hnm�qcnb�Bocff[ch*� =[ll_� msh^lig_+� E�
Dh`_]n�?cm+� .6648� .43�%mojjf+�/&7�N./6*�N D01+

N<G<H<�N)�=JGOJI�AE)�CPO>CDINJI�?I�%.66-&+� @p[fo[ncih�i`�g_nbi^m� `il� nb_�
_hog_l[ncih�i`�3GRU\QTHGIXKV�PKPYSO�[h^�3GRU\QTHGIXKV�ITQO�\[]n_lcijb[a_m+�G_nn�<jjf�
Hc]li\cif+� .-7� .60*�.62+

N<GHDI@I�N)�DNJG<PMD@)�JII@G<�O�%.662&+�Bon�̀ fil[�ch�hilg[f�il�̂ cmil^_l_^�mn[n_m+�
>b_ginb_l+�1.7�N� .72*.2+
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N<Q<B@�?>+�Hc]li\c[f�_]ifias�i`�nb_�a[mnlichn_mnch[f�nl[]n+�<hh�M_p�Hc]li\cif+�.6448�0.�7�
.-4*.00+

N<Q<B@� ?>+�A[]nilm�chpifp_^�ch�]ifihct[ncih�i`�aon�_jcnb_fc[f�mol`[]_m+�<g�E�>fch�Ionl+�
.6458�0.� %.-N&7N.0.*N� .02+

N<Q<B@� ?>+� H_]b[hcmgm� \s� qbc]b� ch^ca_hiom� gc]liila[hcmgm� ]ifihct_� _jcnb_fc[f�
mol`[]_m+�Klia�Aii^�Ionl�N]c+� .65084732*41+

N<Q<B@� ?>+� @``_]nm� i`�bimn� [hcg[fm� i`�\[]n_lc[� [^b_lcha� ni� _jcnb_fc[f� mol`[]_m+� Dh7�
=[]n_lc[f�<^b_mcih+�N[p[a_�?>)�Af_n]b_l�H+�%_^+&�Kf_hog)�I_q�Tile+�.6528�104*�130+

N<Q<B@� ?>+�B[mnli*�chn_mnch[f�gc]li`fil[�ch�g[gg[fc[h�honlcncih+�<hh�M_p�Ionl+� .6538�
37� .22*� .45+

N@=<G?�H)�Q@MJI�H+�O_h_ol�_h�\[m_�^_�.ä�<I?�_n�]f[mmc`c][ncih�^_�pc\lcihm+�<hh�Dhmn�
K[mn_ol+� .6308� .-27�564*�6.-+

NC<I@� NH)�HJIOMJN@�H<+�Ob_�i]]oll_h]_�[h^�mcahc`c][h]_�i `�3GRU\QTHGIXKVPKPYSO�
ch�g[h�[h^�[hcg[fm+�Q_n�M_m�>igg+� .6528� .-7154*�16/+

NC<KDMJ�A)�IDM�D+�Nnohncha�msh^lig_�ch�\licf_lm7�@``_]n�i`�[a_�[h^�@ria_hiom�[gsf[m_�
[h^�jlin_[m_�ih�j_l`ilg[h]_�^_p_fijg_hn�i`�nb_�^ca_mncp_�nl[]n�^ca_mncp_�_htsg_�[]ncpcns�
[h^�[jj[l_hn�^ca_mnc\cfcns+�Kiofn�N]c+�.6628�417�/-.6*�/-/5+

NC<MH<�M)�A@MI<I?@U� A)�CDIOJI� H�NCPH<>C@M�P+�Ob_�ch`fo_h]_�i`�̂ c_n�ih�
go]ch�][l\ibs^l[n_m� ch�]bc]em�chn_mnch[f�nl[]n+�>_ff�Hif�Gc`_�N]c+� .6648�20� %..*� ./&7�602*�
61/+

NCM@@Q@� E@)� OJNU@BCT�H)� K<OODNJI� H)� I@R@GG� ?B+� N_ko_hnc[f� mjl_[^� i`�
3GRU\QTHGIXKV�ch`_]ncih�ch�[�gofncj_h�\licf_l�biom_+�<pc[h�?cm+/---8�11�%1&7�650*�655+

NCMJAA� F@)� H@NGDI� F)� >@=M<� EE+� >igg_hm[f� _hn_lc]� \[]n_lc[� _ha_h^_l� [� m_f`�
fcgcncha�bogil[f�go]im[f�cggoh_�l_mjihm_�qbc]b�j_lg[h_hnfs�]ifihctcha�nb_�aon+�Dh`_]n�
Dggoh+�.6628�307�06-1*�06.0+

ND@=@MN)�<)�ADIG<T)�==+� Hi^_fm�ni�mno^s�_hn_lij[nbia_hc]�\[]n_lc[7� f_mmihm� f_[lh_^�
`clig�ANOMKQQG'�Ol_h^m�Hc]li\cif+�.6628�0�%3&7� /-4*�/-5+

NDI@GG�CE+�Dhn_l[]ncha�̀ []nilm�[``_]ncha�gcr_^�jijof[ncihm+�Dh�Hc]li\c[f�@]ifias�i`�Aii^m+�
Qif�D+�A[]nilm�[``_]ncha�fc`_�[h^�̂ _[nb�i`�gc]liila[hcmgm+�Ncffce_l�EC�%_^+&+�Ob_�Dhn_lh[ncih[f�
>iggcmmcih�ih�gc]li\c[f�mj_]c`c][ncihm�`il�`ii^m+�<][^�Kl_mm+�Oilihni+� .65-8�/.2*/0.+
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NFDMMJR�H=+�3GRU\QTHGIXKV�_hn_lcncm7�<�h_q�̂ cm_[m_+�=l�H_^�E+.6448�/76*..+

NFDMMJR�H=+�3GRU\QTHGIXKV�_hn_lcncm*�Ob_�`clmn�`cp_�s_[lm+�E�Csa+� .65/8�567.42*�.51+

NHD=@MO�MH+�B_hom�>[gjsfi\[]n_l+�<hh�M_p�Hc]li\cif+�.6458�0/7340*�4-6+

NHD=@MO�MH+�B_hom�3GRU\QTHGIXKV'�Dh7�Fl_ca)�IM)�#�Cifn)�CB)�%_^+&)�=_lasäm�g[ho[f�
i `�msmn_gc]�\[]n_lcifias)�pif+� .+�Ob_�Rcffc[gm�[h^�Rcfechm�>i+)�=[fncgil_+�.6518�..1*�..5+

NHDOC�CR+�Ob_�̂ _p_fijg_hn�i`�nb_�̀ fil[�i `�nb_�[fcg_hn[ls�nl[]n�ch�sioha�[hcg[fm+�E�K[nbif�
[h^�=[]n_lcif+� .6328�6-7162*�2.0+

NHDOC�O)�O<TGJM�HN+�Nig_�Hiljbifiac][f�[h^�\ci]b_gc][f�]b[l[]n_lm�i`�nb_�mjclcff[�
"COHVOT�LKXYW�h+� mj&�[mmi]c[n_^�qcnb�^cm_[m_�i `�nb_�`_n[f�g_g\l[h_m�ch�][nnf_+� E�@rj�H_^+�
.6.68�0-7�/66*0./+

NHDOC@MH<I�M�@)�B@IDB@JMBDN�><)� A<MQ@M�><+�Kl_fcgch[ls�i\m_lp[ncih�ih�nb_�
i]]oll_h]_�i`�3GRU\QTHGIXKV�PKPYSO�[n�`iol�>[fc`ilhc[�]bc]e_h�l[h]b_m+�E+�Aii^�Klin+.6518�
147�/60*/65+

NO<N� O)� EJM?<I�AOR)� RJG?@CDR@O�U+� @rj_lcg_hn[f� ch`_]ncih� i`�]bc]e_h� qcnb�
3GRU\QTHGIXKV�PKPYSO�mnl[chm�^c``_l�ch�nb_cl�][j[]cns�ni�]ifihct_�nb_�chn_mnch_+�<pc[h�K[nbif�
.6668�/573.*31+

NO@MI� IE)� =<DG@T� EN)� =G<IF@INCDK� G>+� >ifihct[ncih� ]b[l[]n_lcmnc]m� i`�
3GRU\QTHGIXKV�PKPYSO�ch�]bc]e_h�]_][+�<pc[h�?cm+�.6558�/67�06/*066+

NO<IG@T� K+�>bch_m_�b[gmn_l�ip[ls�]_ff�gon[hnm�qcnb�gofncjf_�afs]imsf[ncih�^_`_]nm�`il�
jli^o]ncih�i`�afs]ijlin_chm�qcnb�gchcg[f�][l\ibs^l[n_�b_n_lia_h_cns+�Hif�>_ff�=cif+�.6568�
67�044*�050+

NUTH<INFD�>H)�FDIB�H)�C<<M?O�H)�<MHNOMJIB�B?+�3GRU\QTHGIXKV�PKPYSO�
gincfcns�[h^�chp[mcih�i`�>[]i*�/�]_ffm+�Dh`_]n�Dggoh+�.6628�3071/62*�10--+

NUTH<INFD�>H)� <MHNOMJIB�B?+� Dhn_l[]ncih�\_nq__h�3GRU\QTHGIXKV�PKPYSO�[h^�
fcjc^m+�Dh`_]n+�Dggoh+�.6638�317�0134*�0141+

O<F<O<� ON)� APBDHJOJ� N)� <H<FJ� F+� Dmif[ncih� i`� hih]b_gin[]nc]� gon[hnm� i`�
3GRU\QTHGIXKV� PKPYSO� [h^� nb_cl� ]ifihct[ncih� i`� nb_� giom_� chn_mnch[f� nl[]n+� Dh`_]n�
Dggoh+�.66/8�3-70263*�03--+
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O<GC<H� BG)�ED<IB�CL)�=JN� I<)�>@=M<� EE+�N_ag_hn_^�`cf[g_hniom�\[]n_lc[�[l_�
jin_hn�mncgofc�i`�[�jbsmcifiac][ffs�hilg[f�mn[n_�i`�nb_�golch_�aon�go]im[f�cggoh_�msmn_g+�
Dh`_]n�Dggoh�.6668�34�%1&7� .66/*�/---+

O<IB�K)�AJP=DNO@M�Q)�KP>>D<M@GGD�HB)�ADIG<T�==+�H_nbi^m�ni�mno^s�\[]n_lc[f�
chp[mcih+�E�Hc]li\c[f�H_nbi^m+�.6608� .57//4*�/1-+

O<IIJ>F� BR)� NHDOC� H=+� Ob_� _``_]n� i`� `ii^� [h^� q[n_l� ^_jlcp[ncih� %mnl_mm&� ih�
N[fgih_ff[�][llc_l�gc]_+�E�H_^�Hc]li\cif+� .64/8�27/50*�/56+

O<IIJ>F�BR)�N<Q<B@�?>+�Dh`fo_h]_m�i`�̂ c_n[ls�[h^�_hpclihg_hn[f�mnl_mm�ih�gc]li\c[f�
jijof[ncihm�ch�nb_�golch_�a[mnlichn_mnch[f�nl[]n+�Dh`_]n�Dggoh+�.6418�67�26.+

O<IIJ>F�BR+�<�`cl_mb�fiie�[n�nb_�chn_mnch[f�gc]li`fil[+�Dh7�Kli\cinc]m�<�]lcnc][f�M_pc_q+�
O[cgi]e)�BR�%_^&+�Cilctih�m]c_hnc`c]�Kl_mm)�Rsgih^b[g)� .6668�PF+�2*� .1+

PNA?<�%Phcn_^�Nn[n_m�Aii^�[h^�?loa�<^gchcmnl[ncih&+� Dhn_ljl_n[ncp_�g_gil[h^og�á�[*�
52�M_pcmcih� �3+�%Jhfch_&+� .6648�<p[cf[\f_7�bnnj7,,pg+]`m[h+`^[+aip,v_[l,g*[*52*3+bngf+

PNA?<�%Phcn_^�Nn[n_m�Aii^�[h^�?loa�<^gchcmnl[ncih&+/---+�bnnj7,,pg+]`m[h+`^[+aip+

p[h�QGD@O�<CH)�RJJG?MD?B@�FB)�F@OG@T�EH+�Dlih�l_mjihmcp_�a_h_�l_aof[ncih�ch�
[�3GRU\QTHGIXKV�PKPYSO�POOV�gon[hn+�E�=[]n_lcif+�.6658� .5-7�2/6.*�2/65+

R<G<I�<)� FDCGNOMJH�@+�Nol`[]_�]b[la_�[h^�bs^lijbi\c]cns�i`�3GRU\QTHGIXKVPKPYSO�
mnl[chm�ch�l_f[ncih�ni�[^b_mcih�ni�_jcnb_fc[f�CO*�/6�]_ffm+�<KHDN� .6558�637.-56*�.-63+

R<GF@M�Mf)�><G?R@GG�H=)�G@@�@>)�BP@MMT�K)�OMPNO�OE)�MPDU*�K<G<>DJN)�
BH+�K[nbijbsmcifias�i`�3GRU\QTHGIXKV�_hn_lcncm+�Hc]li\cif�M_p+�.6538�2-7�5.*�61+

R<GF@M�Mf)�N>CH<P?@M*�>CJ>F�@<)�K<MF@M�EG)�=PMM�?+� N_f_]ncp_�[mmi]c[ncih�
[h^�nl[hmjiln�i`�3GRU\QTHGIXKV�PKPYSO�nblioab�H�]_ffm�i `�l[\\cn�j_s_läm�j[n]b_m+� >[h�E�
Hc]li\cif+�.6558�017� ..1/*..14+

R<GO@M�K+�@``_]nm�i`�p_a_n[lc[h�̂ c_nm�ih�[acha�[h^�fiha_pcns+�Ionl�M_p+�.664822%.&8�N3.*�
N35+

R<IB�RG)�GP@>CO@A@G?�IR)�M@GG@MG=)�=G<N@M�HE+�@hlc]b_^�\lo]_ff[�g_^cog�
`il�mnil[a_�[h^�nl[hmjiln�i`�]ofnol_�i`�3GRU\QTHGIXKV�LKXYW�mo\mj+s_sq<E,+� E�>fch�Hc]li\cif�
.65-8� ./70+146*�15-+
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R<IB� RGG)� M@GG@M� =)� NH<GGRJJ?� =)� G@P>C@OA@G?� IR)� =G<N@M� HE�
@p[fo[ncih�i`�nl[hmjiln�g_^c[�`il�3GRU\QTHGIXKV�PKPYSO�ch�bog[h�`_][f�mj_]cg_hm+�E�>fch�
Hc]li\cif+.6508� .57�5-0*�5-4+

R<NN@A�EN)�F@M@I� ?A)�H<DGGJPS� EG�Mif_�i`�H�]_ffm�ch�chcnc[f�[hnca_h�ojn[e_�[h^�
ch�of]_l�̀ ilg[ncih�ih�nb_�l[\\cn�chn_mnch[f�fiij�gi^_f�i`�mbca_ffimcm+�Dh`_]n�Dggoh+�.6568�247�
525*530+

R<NN@I<<<M�OH+�Oirch�jli^o]ncih�\s�3GRU\QTHGIXKV�mjj+�>fch�Hc]li\cif� M_p+�.6648�
.-7�133*�143+

R@DI=@MB�@?+�<]kocmcncih�i`�clih�[h^�inb_l�honlc_hnm�ch�pcpi+�Dh7�Qclof_h]_�g_]b[hcmgm�
i`�\[]n_lc[f�j[nbia_hm+�/h^�@^+�Minb�E<�_n�[f�%x^+&+�<NH�Kl_mm)�R[mbchanih�?>+� .6628�46*�
60+

RHO@CJPN@�><)�=<G=J�K=)�K@N>D� @>)�>JOOG@�?G)HDM<=.O-� KH)�KD>F@OO�
>G+�3GRU\QTHGIXKV�PKPYSO�]snif_nb[f�^cmn_h^cha�nirch�][om_m�[�B8�jb[m_� ]_ff�]s]f_�\fi]e+�
Dh`_]n�Dhoho[�.6658�337� .601*�.61-+

RDGFDIN� O?+� Hc]li\cifiac][f� ]ihmc^_l[ncihm� ch� chn_ljl_n[ncih� i `�^[n[� i\n[ch_^� qcnb�
_rj_lcg_hn[f�[hcg[fm+�=[h\ols�l_jiln)�4+�B[mnlichn_mnch[f�>[h]_l7�@h^ia_hiom�̀ []nilm+�=lo]_�
RM)�%_^+&�>if^�Njlcha�C[l\il�G[\+�.65.8�0*�6+

RDI=@MB�E)�HJGG=�T�M)�=@MBNOMJH�E)�F<MGNNJI�F<)�G@JI<M?NNJI.)�HDGC�
H<)�O@I@=@MB�N)�C<N<G<H�?)�H<MFGPI?�=f)�IJMH<MF�N+�Ob_�K[jB*�[^b_mch�
[n�nb_�ncj�i`�K*�`cg\lc[_�jlipc^_m�5WINKVOINOG�ITQO�qcnb�[�]igj_ncncp_�_^a_�ch�_rj_lcg_hn[f�
\f[^^_l�ch`_]ncihm�i`�]shigifiaom�gihe_sm+�E�@rj�H_^+�.6628� .5/�%3&7� .362*�.4-/+

RJJG?MD?B@�FB)�RDGGD<HN�KC)�F@OG@T�EH+�Dlih�l_mjihmcp_�a_h_nc]�l_aof[ncih�ch�
3GRU\QTHGIXKV�PKPYSO�]fihcha�[h^�]b[l[]n_lct[ncih�i`�[�LYV �bigifia+�E�=[]n_lcif+�.6618� .437�
252/*2523+

T<H<U<FDH)�F<H<O<�C+�<gchi�[]c^�[p[cf[\cfcns�i`�̀ __^�chal_^c_hnm�`il�jiofnls+�E[j�
Kiofn�N]c+� .6538�/0�%0&7� .14*�.23+

T�<I�R)�>C<IB�I)� O<TGJM�?@+� Kofm_^� `c_f^�a_f�_f_]nlijbil_mcm�i`�3GRU\QTHGIXKV�
PKPYSO�[h^�3GRU\QTHGIXKV�ITQO�a_higc]�?I<�[h^�cnm�_jc^_gcifiac]�[jjfc][ncih+�E�Dh`_]n�?cm+�
.66.8� .307� .-35*�.-4/+
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,(�J>;�;<<;9JI�E<�:?;J�<EHCKB7J?EDI�9EDJ7?D?D=�FHEJ;?DI�<HEC�

:?<<;H;DJ� IEKH9;I� ED� J>;� 9EBED?P7J?ED� E<� -+36;25,+-9/7�

1/1:40�?D�J>;�=7IJHE?DJ;IJ?D7B�JH79J�E<�8HE?B;H�9>?9A;DI

,(+(� 8UW_[fcibX

Kiofnls)�\inb�qcf^�[h^�^ig_mnc][n_^)�[l_�[msgjnig[nc]�][llc_lm�i`�3GRU\QTHGIXKV�

mjj+�ch�nb_cl�chn_mnch[f�nl[]n�%Neclliq)�.65/&+�Ob_�ila[hcmgm�[l_�nl[hmgcnn_^�ihni�jiofnls�g_[n�

^olcha�g_]b[hct_^�jli]_mmcha�\_][om_�i`�b_[ps�chn_mnch[f�][llc[a_�[h^�jimmc\f_�lojnol_�i`�

chn_mnch_m�^olcha�_pcm]_l[ncih+�Nno^c_m�\s�Bi_mnlig�_n�[f+�%.651&�[h^� ?_gcha�_n�[f+�%.654&�

moaa_mn_^�nb[n�jiofnls�[l_�l_mjihmc\f_�̀ il�gil_�nb[h�2-"�i`�bog[h�][gjs�fi\[]n_lcimcm+�Ob_�

[mmi]c[ncih�\_nq__h�\cl^m�[h^�3GRU\QTHGIXKV� cm�b[lg`of�hin�ihfs�\_][om_�i`�jo\fc]�b_[fnb�

]ih]_lhm�\on�[fmi�\_][om_�i`�cnm�jin_hnc[f�`il�_]ihigc]�^[g[a_�ni�nb_�ch^omnls+� Ob_�a_h_l[f�

]ihm_hmom�cm�nb[n�nb_�\_mn�q[s�ni�l_^o]_� jo\fc]�b_[fnb�b[t[l^m�^o_�ni�3GRU\QTHGIXKV� cm�ni�

l_^o]_�nb_�]ifihct[ncih�i`�nb_m_�ila[hcmgm�ch�nb_�a[mnlichn_mnch[f�nl[]n�i`�\cl^m�qbcf_�nb_s�[l_�

aliqcha+� <� l_^o]ncih� ch� chn_mnch[f� ]ifihct[ncih�qcff� l_^o]_� ][l][mm� ]ihn[gch[ncih� [h^�

cgjlip_�nb_�gc]li\cifiac][f�m[`_ns�i`�jiofnls�jli^o]nm�`il�nb_�]ihmog_l+

>oll_hn� l_m_[l]b�cm�`i]om_^�ih�nbl__�[jjli[]b_m8�%c&�Kli^o]ncih�chn_lp_hncih�[n�̀ [lg�

f_p_f�omcha�mnl[n_ac_m�mo]b�[m�]igj_ncncp_�_r]fomcih�%>@&8�%cc&�Pncfct[ncih�i`�a_h_nc]�p[lc[ncih�

i`�\cl^m�%^c``_l_h]_m� ch�]ifihct[ncih�mom]_jnc\cfcns�\_nq__h�^c``_l_hn�]igg_l]c[f� fch_m�i`�

\licf_l�]bc]e_hm&8�%ccc&�Dggohifiac][f�chn_lp_hncih�%^_p_fijg_hn�i`�[�p[]]ch_&+�Jol�[jjli[]b�

q[m�̂ cl_]n_^�[n�[�̀ [lg�f_p_f�jli^o]ncih�chn_lp_hncih)�nb_l_\s� l_^o]cha�nb_�chn_mnch[f�][llc[a_�

i`�3GRU\QTHGIXKV�PKPYSO� ch�\licf_l�]bc]e_hm+

Ob_�bsjinb_mcm�q[m�nb[n�^c``_l_h]_m�ch�^c_n�`ilgof[ncihm�^o_�ni�p[lc[ncihm� ch�nb_�nsj_�il
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h[nol_�i`�chal_^c_hnm�%omcha�jlin_chm�̀ lig�̂ c``_l_hn�miol]_m&�qiof^�ch`fo_h]_�nb_�]ifihct[ncih�

i`�>+�PKPYSO�ch�nb_�chn_mnch[f�nl[]n�i`�\licf_l�]bc]e_hm+

,(+(+(� Dihf]h]cbU`�acXi`Uh]cb�cZ�]aaibY�fYgdcbgY�UbX�]bZYWh]cb

Ob_�l_mjihm_�i`�[h�[hcg[f�ni�ch`_]ncihm�^_j_h^m�ih�cnm�cggoh_�mn[nom)�qbc]b�ch�nolh�

^_j_h^m� ch� j[ln� ih� cnm� honlcncih[f� mn[nom� %O_ha_l^s� _n� [f+)� .66-&+� Ionlcncih� [``_]nm� nb_�

^_p_fijg_hn�i`�nb_�cggoh_�msmn_g�[m�q_ff�[m�nb_�cggoh_�l_mjihm_�ni�^cm_[m_+�Ob_l_�cm�[�

\c^cl_]ncih[f�ch`fo_h]_�i`�honlcncih�[h^�ch`_]ncih�ch�qbc]b�g[fhonlcncih�g[s�jl_^cmjim_�nb_�

[hcg[f�ni� ch`_]ncih� il�ch]l_[m_�nb_�m_p_lcns�i`�ch`_]ncih�[h^�ch`_]ncih�cnm_f`�g[s� l_mofn�ch�

honlcncih[f�[\hilg[fcnc_m�%F_om]b)� .665&+�Ob_�honlcncih[f�mn[nom�i`�nb_�^_p_fijcha�_g\lsi�

b[m�jli`ioh^�_``_]nm�ih�nb_�^_p_fijg_hn�i`�cnm�cggoh_�msmn_g+�Ionlcncih[f�mn[nom�^olcha�

_g\lsihc]�^_p_fijg_hn�g[s� [``_]n� cggohi]igj_n_h]_� `il� nb_� fc`_� i`�nb_� [hcg[f+� Ob_�

cggoh_�l_mjihm_�ni�[�j[nbia_h�][h�[``_]n�nb_�honlcncih�i`�[hcg[fm�\s�[fn_lcha�^ca_mncih)�

[\miljncih)�g_n[\ifcmg�[h^�_r]l_ncih�i`�honlc_hnm�nbom�[``_]ncha�mo\mnl[n_�[p[cf[\cfcns�[h^�

^c_n[ls�l_kocl_g_hnm�%Fionmim�[h^�Ff[mcha)�/--.&+

>igjih_hnm� i`�nb_� cggoh_� l_mjihm_� g[s� ch]l_[m_� honlc_hn� om_)� nb_� [h[\ifc]�

]igjih_hnm� i`� nb_� cggoh_� l_mjihm_� mo]b� [m� ]fih[f� jlifc`_l[ncih� i`� fsgjbi]sn_m)�

l_]locng_hn�i`�h_q�gs_fic^�]_ffm�[h^�[hnc\i^s�mshnb_mcm�[m�q_ff�[m�[]on_�jlin_ch�mshnb_mcm�

\s�nb_� fcp_l� %Fionmim�[h^�Ff[mcha)�/--.&+�Ionlc_hnm�jlipc^_�nb_�mo\mnl[n_m�h_]_mm[ls� `il�

jlifc`_l[ncih�i`�cggoh_�]_ffm�[h^�_``_]nil�gif_]of_m+�Dh�nb_�[\m_h]_�i`�[^_ko[n_�honlc_hnm�

nb_�cggoh_�l_mjihm_�ni�^cm_[m_m�g[s�\_�chmo``c]c_hn+�<�honlc_hn�^_`c]c_h]s�il�_r]_mm�g[s�

_hb[h]_�nb_�pclof_h]_�i`�j[nbia_hm+�Rcnb�mo``c]c_hn�ehiqf_^a_�i`�nb_�chn_l[]ncihm�\_nq__h�

honlcncih�[h^�cggoh_�l_mjihm_)� nb_�jli^o]_l�][h�ijncgct_�jli^o]ncpcns�[h^�q_f`[l_�qbcf_
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gchcgctcha�^cm_[m_�]ih]_lhm�[h^�nb_�]imn�i`�ip_l�il�oh^_l`__^cha�[hcg[fm�%Fionmim�[h^�

Ff[mcha)�/--.&+� Dgjlip_g_hn�i`�[hcg[f�b_[fnb�\s�honlcncih[f�g_[hm�qcff�l_^o]_�nb_�om_�i`�

[hncgc]li\c[f�[a_hnm�ch�[hcg[f�jli^o]ncih�[h^�[n�nb_�m[g_�ncg_�jlipc^_�bog[hm�qcnb�m[`_�

`ii^+

<fnbioab�nb_�fcn_l[nol_�]ihn[chm�g[hs�l_jilnm�ih�̂ c_n[ls�]igjih_hnm�[fn_lcha�cggoh_�

`oh]ncih)� nb_�]ih]fomcihm�i`�nb_m_�mno^c_m�g[s�hin�\_�[fq[sm� l_fc[\f_�^o_� ni� nb_� f[]e�i`�

l_j_[n[\cfcn&$�ch�g[hs�][m_m�%IM>)� .666&+�Nch]_�gimn�i`�nb_m_�mno^c_m�q_l_�]ih^o]n_^� ch�

pcnli)� nb_s� ^i� hin� l_`f_]n� nlo_� ch� pcpi� chn_l[]ncihm+� Dh� il^_l� ni� i\n[ch� ijncg[f� ^cm_[m_�

l_mcmn[h]_)�[hcg[f�^c_nm�gomn�\_�q_ff�\[f[h]_^�[h^�`ilgof[n_^�`il�nb_�[jjlijlc[n_�mn[a_�i`�

aliqnb�[h^�jli^o]ncih+�Ob_�^_p_fijg_hn�[h^�_rjl_mmcih�i`�nb_�l_acih[f�cggoh_�msmn_g�ch�

nb_�BD�nl[]n�cm�l_f[ncp_fs�ch^_j_h^_hn�i`�msmn_gc]�cggohcns+

?c_n�][h�ch`fo_h]_�l_mcmn[h]_�ni�ch`_]ncih�\_][om_�mj_]c`c]�honlc_hnm�[l_�cgjiln[hn�ch�

_h^i]lch_�l_aof[ncih)� cggoh_�[h^�mig[nc]�]_ff� `oh]ncih)�[hnc\i^s�jli^o]ncih�[h^�ncmmo_�

chn_alcns�%O_hal_^s�_n�[f+)� .65.&+�Ob_� ]ih]_hnl[ncihm�i`�mig_�gc]lihonlc_hnm�mo]b�[m�clih�

[h^� tch]� [l_� p_ls� fiq� ch� \i^s� `foc^m)� g[echa� nb_g� nb_� fcgcncha� mo\mnl[n_m� `il� nb_�

jlifc`_l[ncih�i`�chp[^cha�j[nbia_hm+� Ob_� clih�\ch^cha�jlin_ch� %nl[hm`_llch&�g_^c[n_m� nb_�

nl[hm`_l�i`�clih�ion�i`�\fii^�jf[mg[�[h^�chni�nb_�fcp_l�qb_l_�cn�cm�f_mm�[p[cf[\f_�ni�j[nbia_hm�

%C[ffkocmn� [h^� Ff[mcha)� .661&+� Ciq_p_l)� nb_l_� cm� [hinb_l� m]biif� i`�nbioabn)� nb[n� clih�

fcgcn[ncih�i`�nb_�\i^s�h__^�hin�\_�ni�^_jlcp_�j[nbia_hm�i`�nb_cl�mo\mnl[n_�\on�[�jbsmcifiac]�

l_[fcns�\_][om_�clih�cm�mo]b�[�l_[]ncp_�g_n[f�qcnb�][j[]cns�ni�m_p_l_fs�̂ [g[a_�g_g\l[h_m�[h^�

?I<�nblioab�][n[fsmcm�i`�irc^[ncp_�[h^�j_lirc^[ncp_�l_[]ncihm�%F_om]b)� .665&+
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,(+@I(�J\Y�fY`Uh]cbg\]d�cZ�dfchY]bg�k]h\�]aaibY�fYgdcbgY�UbX�]bZYWh]cb

Klin_ch�[h^� _h_las�[l_� cgjiln[hn� `il�g[chn_h[h]_�i`� jlij_l�b_[fnb�mn[nom+�Himn�

^_`_hm_�g_]b[hcmgm�[l_�cgj[cl_^�ch�jlin_ch*_h_las�g[fhonlcncih)�_p_h�c`�nb_�^_`c]c_h]s�cm�

ihfs� gi^_l[n_+� Ob_l_� cm� [�jlin_ch�a]b]aia� `il� ijncg[f� cggoh_� `cg]ncih� %K[le_l� [h^�

Bii^log)�.66-&+�Klin_ch�g[fhonlcncih�cm�[�g[dil�]ihnlc\onil�ni�nb_�gil\c^cns�[h^�giln[fcns�

`lig�ch`_]nciom�̂ cm_[m_m)�f[la_fs�[m�[�l_mofn�i `�cgj[cl_^�cggoh_�l_mjihm_m�%>b[h^l[)�.66.&+�

?olcha�ch`_]ncihm�nb_�a_h_l[f�j[nn_lh�i\m_lp_^�cm� ^_]l_[m_^�`__^�chn[e_�qcnb�mcgofn[h_iom�

ch]l_[m_^�^_g[h^�`il�jlin_chm�%=_cm_f)� .652&+�?olcha�ch`_]ncih�_rnl[�jlin_ch�cm�h__^_^�`il�

afo]ih_ia_h_mcm�[h^�mshnb_mcm�i`�h_q�jlin_chm�`il�nb_�bimnäm�̂ _`_hm_�g_]b[hcmg�%<^[gm�_n�

[f+)� .663&+� Ob_�[]on_�jb[m_�l_mjihm_�cm�[�gil_�mcahc`c][hn�]ihmog_l�i`�honlc_hnm�nb[h�nb_�

cggoh_�msmn_g�cnm_f`�[h^�[]on_�jb[m_�l_mjihm_�cm�[nn_ho[n_^�ch�jlin_ch�̂ _`c]c_hn�bog[hm�[m�

q_ff� [m� li^_hnm� %Rii^q[l^)� .665&+� Klin_ch�^_`c]c_h]s� l_mofnm� ch� ^_]l_[m_^� []on_� jb[m_�

jlin_ch�mshnb_mcm�[h^�^_]l_[m_^�hcnlc]�irc^_�jli^o]ncih�ch� l[nm�%Ro�_n�[f+)� .666&+

Ob_� mshnb_mcm� i`� []on_� jb[m_� jlin_chm� cm� oh^_l� nb_� jimcncp_� ]ihnlif� i`�

jlich`f[gg[nils�]sniech_m�chn_lf_oech*.� %DG*.&)�fG*3�[h^�nogil�h_]limcm�`[]nil�*[�%OIA*[&�

%Fombh_l� [h^� H[]ec_qc_t)�.660&+� Ob_m_� jlich`f[gg[nils� ]sniech_m� [l_� nbioabn� ni� \_�

l_mjihmc\f_�̀ il�nb_�g_n[\ifc]�]b[ha_m�_fc]cn_^�\s�ch`_]ncih�%Eibhmih)�.664&+�Klich`f[gg[nils�

]sniech_m�mncgof[n_�h_olihm�nb[n�ch_lp[n_�cggoh_�ncmmo_m�mo]b�[m�fsgjb�hi^_m)�mjf__h)�\ih_�

g[lliq�il�fcp_l)�j_lgcnncha�]iggohc][ncih�qcnb�[l_[m�i`�nb_�\l[ch�nb[n�l_aof[n_�cgjiln[hn�

jli]_mm_m�mo]b�[m�\i^s�n_gj_l[nol_)�[jj_ncn_�[h^�\_b[pcil+�Nncgof[ncih�i`�fi][f�h_olih[f�

h_nqile�gi^c`c_m�p[m]of[l�nih_�ch�mj_]c`c]�ncmmo_m�[h^�ch�mig_�][m_m�^_]l_[m_m�BD�gincfcns�

qbc]b� [``_]nm� `__^� chn[e_+� =[]n_lc[f� j[nbia_hm� n_h^� ni� mncgof[n_� jli^o]ncih� i`
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jlich`f[gg[nils� ]sniech_m�qb_l_[m� pcl[f� j[nbia_hm� mncgof[n_� chn_l`_lihm� %Fionmim� [h^�

Ff[mcha)�/--.&+�Kli^o]ncih�i`�]sniech_m�[h^�nb_�g_n[\ifc]�]b[ha_m�nb_s�ch^o]_�[l_�cgjiln[hn�

ch� nb_� [^[jncp_� l_mjihm_� ni� ch`_]ncih)� [h^� cn� cm� [fmi� ]f_[l� nb[n�ip_ljli^o]ncih� i `�nb_m_�

gif_]of_m�]iof^�b[p_�jin_hnc[ffs�̂ _f_n_lciom�_``_]nm�%R_\_f�_n[f+)�.665&+�R_\_f�_n[f+�%.665&�

b[p_�`ioh^�nb[n�[^gchcmnl[ncih�i`�pcn[gch�@�]iof^�[nn_ho[n_�nb_�_f_p[ncih�ch�jf[mg[�DG*3�[h^�

]ilncmif�][om_^�\s�[�]b[ff_ha_�^im_�i`�GKN�ch�jcam+

<]]il^cha�ni�Ff[mcha�_n�[f+�%.654&�[^gchcmnl[ncih�i`�[�p[lc_ns�i`�cggohia_hm)�mo]b�

[m�5WINKVOINOG�ITQO%�AGQRTSKQQG�X\UNORYVOYR�_h^inirchm)�b_[n�ecff_^�<hj,a,Ui]i]]oGN�[ol_om�

[h^�nb_�ch`f[gg[nils�jifs^_rnl[h)�m_jb[^_r)�l_mofn_^�ch�fiq_l�l[n_m�i`�aliqnb�[h^�fiq_l�

_``c]c_h]s�i`�̀ __^�oncfct[ncih�]igj[l_^�qcnb�m[fch_�chd_]n_^�]ihnlif�]bc]em+�?_]l_[m_^�`__^�

chn[e_�[]]iohn_^�̀ il�[\ion�4-"�i`�nb_�̂ _]l_[m_^�aliqnb�qcnb�nb_�l_g[ch^_l�̂ o_�ni�g_n[\ifc]�

ch_``c]c_h]c_m�ch^o]n_^�\s�cggoh_�l_mjihm_+�Ob_m_�]b[ha_m�[l_�nbioabn�ni�\_�il]b_mnl[n_^�

\s�DG*.�[h^�jimmc\fs�\s�inb_l�bilgih_m�[h^�]sniech_m�%Ff[mcha�_n�[f+)�.654&+�Ob_m_�nsj_m�i`�

chp_mnca[ncihm�b_fj� ni�oh^_lmn[h^� nb_� lcme�i `�\[]n_lc[f� ]ifihct[ncih�ih�go]im[f� mol`[]_m+�

Giq_l� l[n_m� i`�jli^o]ncpcns�^olcha�^cm_[m_� l_mofn� ch�^_]l_[m_^�honlc_hn� l_kocl_g_hnm+� Dh�

aliqcha� ]bc]e_hm� %Ff[mcha�[h^�=[lh_m)� .655&� [h^�jcam� %R_\_f�_n� [f+)� .665&� nb_�ip_l[ff�

l_kocl_g_hnm� `il�fsmch_�q_l_� `ioh^� ni� ^_]l_[m_�^olcha� [�mcgof[n_^� ch`_]nciom� ]b[ff_ha_+�

Kl_mog[\fs)�nbcm�cm�\_][om_�fiq_l�l[n_m�i`�aliqnb�[h^�gom]f_�[]]l_ncih�̂ _]l_[m_�[gchi�[]c^�

l_kocl_g_hnm�go]b�gil_�nb[h�[l_�h_]_mm[ls�ni�]igj_hm[n_�̀ il�nb_�[h[\ifc]�jli]_mm_m�i`�nb_�

cggoh_�l_mjihm_�%Fionmim�[h^�Ff[mcha)�/--.&+�Klin_chm�[l_� h__^_^�`il�ch]l_[m_^�me_f_n[f�

gom]f_�][n[\ifcmg�[h^�b_j[nc]�jlin_ch�mshnb_mcm�̂ olcha�ch`f[gg[ncih)�ch`_]ncih�[h^�nl[og[+
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Ob_l_�[l_�_rj_lcg_hnm�qbc]b�p[ls�nb_�[giohnm�i`�mchaf_�[gchi�[]c^m�ch�^c_nm�qcnb�

l_mofnm�qbc]b�moaa_mn�nb_l_�[l_�mj_]c`c]�mchaf_�[gchi�[]c^m�qbc]b�[l_�cgjiln[hn�`il�ijncg[f�

cggoh_�̀ oh]ncih+�Hc]_�̀ _^�̂ c_nm�fcgcn_^�ch�[gchi�[]c^m�nlsjnijb[h)�f_o]ch_)�fsmch_)�bcmnc^ch_)�

g_nbcihch_�il�nbl_ihch_�mbiq_^�[�̂ c``_l_h]_�ch�mom]_jnc\cfcns�ni�j[nbia_hm�qbc]b�l_kocl_�O�

]_ff� ^_j_h^_hn� jli]_mmcha� \s� nb_� ]_ff� g_^c[n_^� cggoh_� msmn_g+� <� ^_`c]c_h]s� i`�

jb_hsf[f[hch_� l_mofnm� ch� [�^_]l_[m_� ch� [hnc\i^s�jli^o]ncih� [h^� nb_� hog\_l�i`�[hnc\i^s�

jli^o]cha�]_ffm�%=iohim)� .645&+�Ob_�[gchi�[]c^�]smn_ch_�cm�h__^_^�`il�ch]l_[m_^�jlin_ch�

jli^o]ncih� [h^� afon[nbcih_� jli^o]ncih� %H[fg_t[n� _n� [f+)� .664&+� O� ]_ffm� [l_� _mj_]c[ffs�

[``_]n_^)�l_mofncha�ch�nb_cl�fiq�]cl]of[ncha�hog\_lm�%H_cd_l)�/--.&+

?_`c]c_h]s�i`�jlin_ch�̂ _]l_[m_m�afon[nbcih_�jli^o]ncih�ch�jcam�%E[biil�_n�[f+)�.662&+�

Bfon[nbcih_�%G*a[gg[�afon[gsf�G*]smn_chsf�afs]ch_&�cm�[h�cgjiln[hn�nlcj_jnc^_�qbc]b�ch�cnm�

l_^o]_^� `ilg� b[m� jlin_]ncp_� `oh]ncihm+� Dn� jlin_]nm� inb_l� chnl[]_ffof[l� gif_]of_m� `lig�

irc^[ncih)�]lo]c[f�`il�̂ _nirc`c][ncih�i`�_h^ia_hiom�nirchm)�_fcgch[ncih�i`�_ria_hiom�nirchm�

[h^�r_hi\cinc]m�[h^� cnm� [hncirc^[hn�jlij_lns�g[e_m� cn�[h�cgjiln[hn�`[]nil�ch�nb_�ijncg[f�

cggoh_� `oh]ncih�i`�g[]lijb[a_m�[h^�fsgjbi]sn_m�%=iohiom�[h^�Bif^)� .66.&+�<lachch_�

^_`c]c_h]s�l_mofnm�ch�̂ _]l_[m_^�hcnlc]�irc^_�mshnb_mcm�ch�l[nm�%Ro�_n�[f+)� .666&+�Bfon[gch_�cm�

_mm_hnc[f�`il�a[mnlichn_mnch[f�_jcnb_fcog�[h^�[mmi]c[n_^�fsgjb�hi^_m�%Tii�_n�[f+)� .664&+�Jh�

nb_�inb_l�b[h^� [h�_r]_mm� i`�jlin_chm�g[s�[fmi� \_� oh^_mcl[\f_+� <h� _r]_mm� i`�[gchi� []c^�

jb_hsf[f[hch_�][h�l_mofn�ch�[�^_]l_[m_�ch�nb_�hog\_l�i`�[hnc\i^s�jli^o]cha�]_ffm�%=iohim)�

.645&+

Himn�i`�nb_�l_m_[l]b�_``ilnm�ch�honlcncih[f�cggohifias�b[p_�\__h�^cl_]n_^�ni�nb_�

^cm_[m_�m_ko_f[_�i`�honlcncih[f�^_`c]c_h]s�il�_r]_mm�]ih^cncihm)�\on�nb_l_�cm�mig_�_pc^_h]_
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nb[n�bcab�ko[fcns�jlin_chm�%c^_hnc`c_^�[]]il^cha�ni�ko[hncns)�^ca_mnc\cfcns�[h^�nb_�\[f[h]_�i`�

[gchi� []c^m� [h^� [h� [\cfcns� ni� [ffiq�g[rcgog� aliqnb&� ][h� ^c``_l� ch� nb_cl� ][j[]cns� `il�

mojjilncha�cggohi]igj_n_h]_+�@rj_lcg_hnm�ih�gc]_�b[p_�mbiqh�nb[n�\ipch_�qb_s�jlin_chm�

[l_� moj_lcil�ni� ][m_ch)� m_p_l[f� inb_l�[hcg[f�jlin_chm)� m_p_l[f� jf[hn�[h^�[fa[f�jlin_chm)� ch�

mojjilncha�[hnc\i^s�l_mjihm_m�%=iohiom�[h^�Bif^)�.66.8�Riha�[h^�R[nmih)�.662&+�Rb_s�

jlin_chm� [l_� [�alioj� i`�gcfe�jlin_chm� nb[n� l_g[ch� mifo\f_� ch�gcfe� m_log�il�qb_s� [`n_l�

jl_]cjcn[ncih�i`�][m_chm�[n�jC�1+3�[h^�n_gj_l[nol_�i`�/-�>+�Ob_�g[dil�qb_s�jlin_chm�ch�]iqäm�

gcfe�[l_�K*f[]niafi\ofch)�[*D[]niafi\ofch)�cggohiafi\ofch)�[h^�m_log�[f\ogch�ch�nb_�il^_l�

i`�̂ _]l_[mcha�[giohnm�%@ca_f�_n�[f+)� .651&+�<�qb_s�jlin_ch�]ih]_hnl[n_�b[m�\__h�mbiqh�ni�

\_�moj_lcil�ni�inb_l�honlcncih[ffs�_kocp[f_hn�^c_nm�]ihn[chcha�[h�_ko[f�[giohn�i`�][m_ch�ch�

mojjilncha� nb_�[hnc\i^s�\[m_^�l_mcmn[h]_�i`�sioha�[^ofn�gc]_�ni�jh_ogi]i]][f� ch`_]ncih�

%=iohiom�[h^�Fihamb[ph)�.656&+�Rb_s�jlin_chm�][h�_hb[h]_�[^[jncp_�cggohi]igj_n_h]_�

qb_h�jlipc^_^�mcgjfs�[m�[�̂ c_n[ls�mojjf_g_hn�l[nb_l�nb[h�[m�nb_�mif_�jlin_ch�miol]_�%Riha�

[h^�R[nmih)�.662&+�Ob_m_� mno^c_m�^_gihmnl[n_^�nb[n�[�]b[ha_�ch�nb_�nsj_�i`�̂ c_n[ls�jlin_ch�

][h� f_[^� ni� [h� ch]l_[m_^� l_mcmn[h]_� ni� ch`_]ncih� [\ip_� hilg[f� qcnbion� chn_l`_lcha� qcnb�

msmn_gc]�honlcncih+

Ob_�nsj_�i`�jlin_ch�ch�nb_�^c_n�[jj_[lm�ni�ch`fo_h]_�nb_�][j[]cns�i`�=�fsgjbi]sn_m�ni�

l_mjih^�ni�[h�cggohia_hc]�mncgofom+�Rb_s�jlin_chm�]ihn[ch�bcab�f_p_fm�i`�]smn_ch_�[h^�nb_cl�

cggohi_hb[h]cha� []ncpcns� b[m� \__h� [nnlc\on_^� ni� [h� [\cfcns� ni� mojjiln� bcab� f_p_fm� i`�

afon[nbcih_�ch�fsgjbic^�ila[hm�^olcha�l_mjihm_�ni�[hnca_hc]�]b[ff_ha_�%=iohiom�[h^�Bif^)�

.66.&+� <hinb_l� jimmc\cfcns� cm� nb_� ojl_aof[ncih� i`�mshnb_mcm� i ` �nb_� nbcl^� ]igjih_hn� i`�

]igjf_g_hn)� [� jlin_ch� ]ihmc^_l_^� cgjiln[hn� ch� nb_� []ncp[ncih� i`� =*� fsgjbi]sn_m� \s
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g[]lijb[a_�̀ lig�li^_hnm�]ihmogcha�[�qb_s�jlin_ch�\[m_^�̂ c_n�%K[le_l�[h^�Bii^log)�.66-&+�

Ciq_p_l)�Ff[mcha�[h^�=[lh_m�%.655&�]iof^�hin�i\m_lp_�[�]ihmcmn_hn�ch`fo_h]_�i`�cggohia_h�

chd_]ncih�ih�`__^�chn[e_�[]limm�nqi�honlcncih[ffs�]igjf_n_�̂ c_nm�ch�]bc]e_hm+�Ob_s�i\m_lp_^�

nb[n� cggohia_h� chd_]n_^� ]bc]em� `_^� ]ig� cmif[n_^� mis\_[h� jlin_ch� \[m_^� ^c_nm� b[^�

mcahc`c][hnfs�fiq_l�`__^�chn[e_�nb[h�m[fch_�chd_]n_^�]bc]em+�Ciq_p_l)� cggohia_h�chd_]n_^�

]bc]em�`_^�[�]ig)�]ig*afon_h�\[m_^�̂ c_n�b[^�mcahc`c][hnfs�ch]l_[m_^�`__^�chn[e_+�<fnbioab)�

`__^�chn[e_�q[m�ch]l_[m_^�\s�cggohia_h�chd_]ncih)� `__^�_`c=]c_h]s�[h^�q_cabn�a[ch�q_l_�

^_]l_[m_^�ch�]bc]em�`_^� ]ig*afon_h�\[m_^�^c_n+�Obcm�moaa_mn_^�[�g_n[\ifc]�ch_``c]c_h]s�ch�

]ihp_lmcih�i`�̂ c_n[ls�jlin_ch�[h^�_h_las�chni�\i^s�g[mm)�[m�[�l_mofn�i`�nb_�cggohifiac]�

mnl_mm�ch�GJ�QOHOXYR�`_^�]bc]em�%Ff[mcha�[h^�=[g_m)� .655&+�Ob_m_�mno^c_m�ch^c][n_�nb[n�nb_�

ko[fcns�i`�jlin_chm�][h�^c``_l�ch�nb_cl�][j[]cns�ni�mojjiln�cggoh_�msmn_g+

,(+(-(� :]YhUfm�ZUWhcfg�h\Uh�acX]Zm�fYg]ghUbWY�hc�]bZYWh]cb�]b�[YbYfU`

<]]il^cha� ni� Ff[mcha� %.665&� ^c_n[ls� ]b[l[]n_lcmnc]m� ][h� gi^of[n_� [� \cl^äm�

mom]_jnc\cfcns�ni�ch`_]nciom�]b[ff_ha_m�[h^�mo\nf_�ch`fo_h]_m�^o_�ni�nb_�f_p_f�i`�honlc_hnm�il�

nb_�nsj_�i`�chal_^c_hnm�[n�ncg_m� i`�]lcnc][f�cgjiln[h]_+�Nno^c_m�qcnb�_rj_lcg_hn[f�[hcg[fm�

b[p_� mbiqh� nb[n�^c_n� ch`fo_h]_m� nb_�ip_l[ff� ]igjimcncih�i`�chn_mnch[f� `fil[� %Jh^_l^ihe)�

.641&+�Ob_�^c_n�g[s�[fmi�b[p_�ch^cl_]n�l_aof[nils�_``_]nm�nb[n�[l_�g_^c[n_^�\s�nb_�]f[mmc][f�

_h^i]lch_�msmn_g+�Kbsmc][f�[h^�]b_gc][f�[mj_]nm�i`�nb_�^c_n�][h�gi^c`s�nb_�jijof[ncihm�i`�

gc]liila[hcmgm�ch�nb_�BD�nl[]n)�nb_�][j[]cns�i`�j[nbia_hm�ni�[nn[]b�ni�_hn_li]sn_m)�[h^�nb_�

chn_alcns�i`�nb_�chn_mnch[f�_jcnb_fcog+

?c_n[ls�̀ []nilm�nb[n�cgj[]n�nb_�gc]li\c[f�_]ifias�i`�chn_mnch_m�ch]fo^_�nb_�[giohn�i`�

`c\_l)�nb_�pcm]imcns�i`�̀ c\_l)�[h^�`[nm�nb[n�[l_�l_`l[]nils�ni�^ca_mncih�%Ff[mcha)� .655&+�=[lf_s
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[h^�ls_�qbc]b�[l_�bcab�ch�q[n_l�mifo\f_�hihmn[l]b�jifsm[]]b[lc^_m� %INKm&�[l_�[mmi]c[n_^�

qcnb� ch]l_[m_^�jl_m_h]_�i`�3QTWXVOJOYR�UKVLVOSMKSW� [h^�ch]l_[m_^� ch]c^_h]_�i `�h_]linc]�

_hn_lcncm� %Ci`mb[a_h� [h^� Fb[f^bom^[f)� .66/8� Mc^^f_� [h^� Fiha)� .66/&+� Jnb_l� ^c_n[ls�

]igjih_hnm� \_mc^_m� `c\_l� nb[n� ch`fo_h]_� nb_� gc]li\c[f� _]ifias� i`� chn_mnch_m� mo]b� [m�

ohmn[\cfct_^�l[h]c^�`[n� ch�nb_�^c_n�ch]l_[m_m�hog\_lm�i`�5'ITQO�[h^� fiq_lm� nb_�hog\_l�i`�

<GIXTHGIOQQYW�mjj+�%?c\h_l�_n�[f+)� .663&+�Qif[ncf_�`[nns�[]c^m�%QA<&�jli^o]_^�\s�hilg[ffs�

jl_m_hn�b[lgf_mm�[h[_li\c]�\[]n_lc[f� `fil[�ch�nb_�]_][�i`�]bc]e_h�_r_ln�jlin_]ncp_�_``_]nm�

[a[chmn�gofncjfc][ncih�T L�AGQRTSKQQG'�>iotch�%.665&�[h^�?c_t*Biht[f_t�%.665&�b[p_�l_jiln_^�

nb[n�`__^cha�]iqm�qcnb�b[s�g[s�b_fj�jl_p_hn�nb_�gofncjfc][ncih�i`�b[lg`of�mnl[chm�i`�5'�ITQO�

[mmi]c[n_^�qcnb�b[g\ola_l�^cm_[m_)�mjl_[^�nblioab�\__`+

,(+(.(� IhiX]Yg� cb� h\Y� ]bhYfjYbh]cb� cZ�Wc`cb]nUh]cb� cZ�dUh\c[Yb]W� cf[Ub]gag� ]b� h\Y�

]bhYgh]bU`�hfUWh�cZ�V]fXg

Ob_l_�b[p_�\__h�[�`_q�l_m_[l]b�mno^c_m�ih�mj_]c`c]� chn_lp_hncih�i`�]ifihct[ncih�i`�

,]bc]e_hm� \s�AGQRTSKQQG� [h^� 3GRU\QTHGIXKV'� Nnl[n_ac_m� mo]b� [m� nb_� om_� i `�jli\cinc]m)�

jl_\cinc]m�[h^�msh\cinc]m�chp[lc[\fs�n[la_n�nb_�g[hcjof[ncih�i`�chn_mnch[f�gc]li`fil[�ni�nb_�

[^p[hn[a_�i`�nb_�bimnm+

>igj_ncncp_�_r]fomcih�%>@&�cm�[�]ih]_jn�chnli^o]_^�\s�Iolgc�[h^�M[hn[f[�%.640&�`il�

nb_�joljim_�i`�l_^o]cha�f_p_fm�i`�AGQRTSKQQG�mjj+�ch�jiofnls+�Obcm�[jjli[]b�jlipc^_m�`il�[h�

oh^_`ch_^� chn_mnch[f� nl[]n� `fil[� `lig�mj_]c`c]� j[nbia_h� `l__�[^ofn� ]bc]e_hm� [h^� om_m� nbcm�

miol]_�ni�`olhcmb�[�\[]n_lc[f�mo\]ofnol_�`il�nl_[ng_hn�i`�h_qfs� b[n]b_^�]bc]e_hm+�>ih]_lhm�

qcnb�nbcm�jli]_mm�[l_�nb[n�jiofnls�j[nbia_hm�]iof^�jin_hnc[ffs�\_�nl[hmgcnn_^�nblioab�nbcm�

oh^_`ch_^�]ofnol_�[h^�nb[n�_[]b�>@�]ofnol_�cm�hin�_ko[ffs�_``_]ncp_�ch�jl_p_hncha�]ifihct[ncih
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\s�AGQRTSKQQG� mjj+�Cogjbl_s�_n�[f+� %.656&� ch^c][n_^�nb[n�]_][f� ]ihn_hnm� `lig�]bc]e_hm�

chbc\cn_^�>+�PKPYSO�ch�pcnli+�Ni_ld[^c�_n�[f+�%�.652&� ch^c][n_^�nb_�[jjfc][\cfcns�i`�mo\]ofnol_�i`�

`_][f� ^lijjcham� `lig� 3GRU\QTHGIXKV&� `l__� ]bc]e_hm+� Ob_s� l_jiln_^� nb[n� >@� nl_[ng_hn�

l_^o]_^�]bc]e_h�]ifihct[ncih�[m�gihcnil_^�\s�]fi[][f�mq[\m+�=on�mno^c_m�\s�Nn_g�_n�[f+�

%.655&�[h^�Nb[he_l�_n�[f+�%.66-&�]iof^�hin�i\m_lp_�[hs� [^p[hn[a_�ch�jlin_]ncha�]bc]e_hm�

[a[chmn�>+�PKPYSO�qcnb�>@�]ofnol_m+

Nn_g�%�.661&�i\m_lp_^�nb[n�go]im[f�]igj_ncncp_�_r]fomcih�̀ fil[�%H>@&�q[m�_``_]ncp_�

[a[chmn�\inb�AGQRTSKQQG�[h^�>+�PKPYSO�]ifihct[ncih+�Ob_�>ifihct[ncih�?im_�2-"�%>?"&�q[m�

ch]l_[m_^�.--�`if^�ch�jlin_]ncha�[a[chmn�>+�PKPYSO�]ifihct[ncih+�Ob_�g_[h�fia)i� f_p_f�i`�]_][f�

][llc[a_�%]ifihct[ncih�koinc_hn&�q[m�mcgcf[lfs�̂ _]l_[m_^�\s�.--*.---�`if^+�=on�hin�[P�i`�nb_�

nlc[fm�q_l_�mo]]_mm`of�ch�ch]l_[mcha�nb_�>?Ü�moaa_mncha�nb[n�[ff�H>@m�[l_�hin�_ko[f�ch�_``_]n+

Nbi_hc�_n[f+�%.66/&�i\m_lp_^�nb[n�[�hch_�mnl[ch�gcrnol_�i`�]_][f�\[]n_lc[�jlipc^_^�1.�*�

52"�jlin_]ncih�`lig�>+�PKPYSO�]ifihct[ncih+�Ob_m_�mnl[chm�ch]fo^_^�;QKHWOKQQG�USKYRTSOGK�

/0)�3OXVTHGIXKV�JOZKVWYW�//)�[h^�;ITQO�%-.0C*&�/2+�Nbi_hc�_n�[f+�%.661&�`ioh^�nb[n�^_`ch_^�

]igj_ncncp_�]ofnol_m�[h^�`lo]niifcaim[]]b[lc^_m�%AJN&�][h�\_�_``_]ncp_fs�[^gchcmn_l_^�ni�

l_^o]_�3'�PKPYSO�]ifihct[ncih+�<bi�_n�[f+�%.66/&� mbiq_^�nb[n�>@�nl_[ng_hn�g[s�jlin_]n�nb_�

\cl^m�[a[chmn�>[gjsfi\[]n_l�\on�nb_cl�mno^c_m�l_p_[f_^�nb_�h__^�`il�`[]ofn[ncp_fs�[h[_li\c]�

\[]n_lc[�ch�_mn[\fcmbcha�[�jlin_]ncp_�̀ fil[+�Ob_�l_mofnm�mbiq_^�[�.+2�q__emä�^_f[s�ch�nb_�ihm_n�

i`�>[gjsfi\[]n_l�ch`_]ncih�ch�nl_[n_^�]bc]em�[h^� ]ihmcmn_hnfs�fiq_l�f_p_fm�i`�]ifihct[ncih+�

Hilcmbcn[� _n� [f+� %.664&� `ioh^� nb[n� [� ]igg_l]c[f� jli\cinc]� ]ihmcmncha� i`�<GIXTHGIOQQYW�

GIOJTUNOQYW�[h^� AXVKUXTITIIYW�LGKIOYR�q[m�[\f_�ni�l_^o]_�]ifihct[ncih�[h^�`l_ko_h]s�i`�

`_][f�mb_^^cha�i`�>+�PKPYSO�ni�mig_�_rn_hn�ch�g[le_n�[a_^�\licf_lm+�Gch_�_n�[f+�%.665&�mno^c_^
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nb_�_``_]n�i`�s_[mn�mojjf_g_hn_^�`__^�ih�AGQRTSKQQG�[h^�3GRU\QTHGIXKV�jijof[ncihm+�Ob_s�

i\m_lp_^�nb[n�AGQRTSKQQG�]ifihct[ncih�q[m�mcahc`c][hnfs�l_^o]_^�\on�s_[mn�nl_[ng_hn�̂ c^�hin�

mcahc`c][hnfs�[``_]n�3GRU\QTHGIXKV�]ifihct[ncih+

A__^cha�]bc]e_hm�f[]nim_�mojjf_g_hnm�ch]l_[m_^�nb_�[]c^cns�i`�]_][f�]ihn_hnm�[h^�nbcm�

chnog�ch]l_[m_^�nb_�[giohn�i`�QA<�qbc]b�chbc\cn_^�AGQRTSKQQG�%>ilh_l�_n�[f+)�.66.�8�.664&+�

<]]il^cha�ni�Cchnih�_n[f+�%.66.&�nl_[ng_hn�i`�[�]ig\ch[ncih�i`�]_][f�[h[_li\_m� [h^�̂ c_n[ls�

f[]nim_�][om_^�[�al_[n_l�l_^o]ncih�ch�nb_�]_][f�]ifihct[ncih�i`�AGQRTSKQQG�X\UNORYVOYR�[h^�

~+� ITQO�-.247�C4+�Icm\_n�_n�[f+� %.660&�[h^�>ilh_l�_n�[f+� %.660&�b[p_�`ioh^�nb[n�ijncgog�

jlin_]ncih� [a[chmn�AGQRTSKQQG� X\UNORYVOYR� q[m� i\n[ch_^�qb_h� \cl^m� q_l_� nl_[n_^�qcnb�

]ihnchoiom� `fiq�]ofnol_� ch� ]ig\ch[ncih�qcnb�^c_n[ls� f[]nim_+� Jsi`i� _n� [f+� %.656&� b[p_�

i\m_lp_^�nb[n�g[hhim_� ch�^lchecha�q[n_l�]iof^� l_^o]_�]ifihct[ncih�i`�AGQRTSKQQG�[m�?*�

g[hhim_� \fi]em� AGQRTSKQQG� [^b_l_h]_� ni� ]bc]e_h� chn_mnch_+� Cog_� _n� [f+� %.660&� b[p_�

]ih]fo^_^�nb[n�[^^cncih�i`�jlijcihc]�[]c^�ch�nb_�`__^�q[m�ch_``_]ncp_�ch�l_^o]cha�AGQRTSKQQG�

ch� nb_� ]lij� [h^�]_][+� <^^cha� [l[\chim_� [h^�a[f[]nim_� ni� nb_� `__^� mcahc`c][hnfs� l_^o]_^�

l_]ip_ls� i`� AGQRTSKQQG� %H]C[h� _n� [f+).66.&+� <]]il^cha� ni� =[cf_s� _n� [f+%.66.&�

Alo]niifcaim[]]b[lc^_m�%AJN&�jli^o]_^�[�̀ iol*`if^�l_^o]ncih� ch�nb_�f_p_f�i`�AGQRTSKQQG�ch�

nb_�]_][+�Ob_s�[fmi�hin_^�nb[n�AJN�ch�nb_�^c_n�g[s�f_[^�ni�[�mbc`n�ch�nb_�chn_mnch[f�aon�`fil[�

[h^� oh^_l� mig_� ]cl]ogmn[h]_m� g[s� l_mofn� ch� l_^o]_^� mom]_jnc\cfcns� ni� AGQRTSKQQG�

]ifihct[ncih+

O_ff_t�_n� [f+� %.660&� [h^�H]@flis�_n� [f+� %.661&� b[p_� `ioh^� nb[n�]ihncho[f� ^c_n[ls�

][jm[c]ch� [^gchcmnl[ncih� ch]l_[m_^� l_mcmn[h]_� ni�AGQRTSKQQG� KSXKVOXOJOW� ]ifihct[ncih�[h^�

ila[h�chp[mcih+�C[hhch_h)�%�.66-&�b[m�l_jiln_^�nb[n�nb_�om_�i`�\cmgonb�mo\m[fc]sf[n_�chbc\cn_^
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nb_�aliqnb�i`�>[gjsfi\[]n_lm�ch�[�mn[ncmnc][ffs�g][b]Z]WUbh�g[hh_l�ch�ch`[hn�gc]_+�<]]il^cha�

ni�=ip__*Jo^_hbip_h�_n�[f+�%.664&�^c_n[ls�][f]cog�^_]l_[m_m�nb_�]sninirc]cns�i `�chn_mnch[f�

]ihn_hnm�[h^�chn_mnch[f�_jcnb_fcifsmcm�qbc]b�hin�ihfs�mnl_hanb_hm� nb_�\[llc_l�̀ oh]ncih�i`�nb_�

aon�go]im[�\on�[fmi�l_ch`il]_m�nb_�jlin_]ncp_)�_h^ia_hiom�gc]li`fil[+

Ciq_p_l)� nb_� _``_]nm� i`� `__^m� i`�^c``_l_hn�]igjimcncihm� ih� nb_� ]ifihct[ncih� i`�

3GRU\QTHGIXKV�PKPYSO�ch�nb_�chn_mnch[f�nl[]n�i`�\licf_l�]bc]e_hm�b[p_�hin�\__h�mo\d_]n_^�ni�[�

mno^s�mi� `[l+�Ob_�bsjinb_mcm�q[m�nb[n�^c_n�`ilgof[ncihm�]ihn[chcha�jlin_chm�`lig�^c``_l_hn�

miol]_m�i`�ilcach�qiof^�ch`fo_h]_�nb_�chn_mnch[f�]ifihct[ncih�i`�3'�PKPYSO�ch�\licf_l�]bc]e_hm+�

Ob_�g[ch�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�_r[gch_�biq�`__^m�]ihn[chcha� jlin_ch�miol]_m�i`�

[hcg[f�ilcach�[h^�jf[hn�ilcach�ch`fo_h]_^�nb_� ]ifihct[ncih�i`�>+�PKPYSO�ch�nb_�chn_mnch[f�nl[]n�

i`�\licf_l�]bc]e_hm+

Ob_� ^ca_mncp_� msmn_g� i `� \cl^m� cm� mcgjf_� [h^� b_h]_� nb_cl� ^ca_mncih� cm� g[chfs�

_htsg[nc]+�Ob_l_`il_� bcabfs�^ca_mnc\f_�honlc_hnm�[l_�[� l_kocl_g_hn+�Ob_�]_]og�i`�[�\cl^�cm�

[�\fch^�]of�^_�m[]�qcnb�p_ls�fcnnf_�il�hi�lif_�ch�̂ ca_mncp_�jli]_mm_m+�Ob_�3GRU\QTHGIXKV�

b[p_� m_f_]n_^�nb_�]_][�[m� nb_cl� mj_]c[fct_^�hc]b_� `il�]ifihct[ncih�\_][om_� nb_� jl_p[cfcha�

gc]li_hpclihg_hn[f�`[]nilm�[l_�`[pil[\f_�`il�nb_cl�]ifihct[ncih�[h^�nb_s�^i�hin�_h]iohn_l�

[hs�̂ cmnol\[h]_m�nb_l_+�Rb_h�q_�ch]fo^_�mig_�jiilfs�̂ ca_mnc\f_�̂ c_n[ls�]igjih_hnm�i`�jf[hn�

ilcach�ch�jiofnls�̀ __^�nb_�]_][�\_]ig_�[]ncp_+�Ob_�ch^ca_hiom�gc]li\cin[�b[l\ilcha�nb_�]_][�

i`�\cl^m� chcnc[n_� [� `_lg_hn[ncih� jli]_mm� qbc]b� [fn_lm� nb_� jbsmc]i]b_gc][f� h[nol_� i`�nb_�

_hpclihg_hn�qcnbch�nb_�]_][�%Ff[mcha)�.665\&+�Ob_m_�]b[ha_m�ch�nb_�_hpclihg_hn�`[pil�nb_�

gofncjfc][ncih�i`�]_ln[ch�gc]liila[hcmgm� qbc]b� [n� nb_� m[g_� ncg_� cm� ^_f_n_lciom� `il� nb_�

molpcp[f�i `�]_ln[ch�inb_l�ila[hcmgm+�R_�]iof^�_rjficn�nbcm�ni�nb_�[^p[hn[a_�i`�nb_�bimn)�mi�nb[n
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nb_�]ifihct[ncih�i`�]_ln[ch�j[nbia_hc]�ila[hcmgm�b[l\ilcha�nb_�]_][�][h�\_� l_^o]_^+�<h�

cgjiln[hn�[mj_]n� ch� nb_�^c``_l_h]_�\_nq__h�^c_nm�i`�[hcg[f�[h^�jf[hn�ilcach� cm� nb_cl� clih�

]ihn_hn+�?c_nm�]ihn[chcha�[hcg[f�jlin_chm�[l_�lc]b�ch�b_g_�clih�qbc]b�][h�\_�l_[^cfs�oncfct_^�

\s�nb_�gc]liila[hcmgm�`il�nb_cl�h__^m+�<p[cf[\cfcns�i`�clih�`lig�`__^�chal_^c_hnm�i`�jf[hn�

ilcach�cm�p_ls�fiq�[m�nb_s�[l_�\ioh^�\s�]_ln[ch�]igjioh^m�mo]b�[m�jbsn[n_m�[h^�n[hhch+�Giq�

[p[cf[\cfcns�i`�clih�cm�[�fcgcncha�`[]nil�`il�nb_�aliqnb�[h^�]ifihct[ncih�i`�gc]liila[hcmgm�

ch]fo^cha�3GRU\QTHGIXKV�ch�nb_�a[mnlichn_mnch[f�nl[]n+�H[hs�ila[hcmgm�mshnb_mct_�mj_]c`c]�

]b_f[nilm� ][ff_^� mc^_lijbil_m� ni� \ch^� clih� ch� fiq� clih� _hpclihg_hnm+� Ciq_p_l)�

3GRU\QTHGIXKV�b[m�`_q�clih�ojn[e_�msmn_gm�ch�]igj[lcmih�ni�inb_l�ila[hcmgm+�Ob_�aliqnb�

i`�3GRU\QTHGIXKV�cm�mojjiln_^�\s�nb_�jl_m_h]_�i`�b_g_�clih�ch�[�fiq�clih�g_^cog�%Kc]e_n�

_n�[f+)� .66/&)�qb_l_[m�nl[hm`_llch)�f[]ni`_llch�[h^�`_llcnch�q_l_�`ioh^�oh[\f_�ni�jlipc^_�clih�

ni�mnl[chm�n_mn_^�%K[le�[h^�Mc]b[l^mih)�.662&+� 3GRU\QTHGIXKV�ila[hcmgm�^i�hin�`_lg_hn�il�

irc^ct_�][l\ibs^l[n_m+�Rb_h�[�̂ c_n�cm�̂ _mcah_^�\[mc][ffs�]igjim_^�i`�]igjih_hnm�i`�jf[hn�

ilcach)� nb_�[p[cf[\cfcns�i`�clih�cm�l_^o]_^� [h^�[fmi� [�`[pil[\f_�[ngimjb_l_�]iha_hc[f� `il�

`_lg_hn[ncih�jli]_mm_m�ch�nb_�]_][�cm�]l_[n_^+
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,S(�CUhYf]U`g�UbX�aYh\cXg�

''+$�7ddfcjU`

Obcm�mno^s�q[m�^_mcah_^�ch�[]]il^[h]_�qcnb�nb_�aoc^_fch_m�i`�nb_�9UbUX]Ub�>ioh]cf�

i`�<hcg[f�>[l_�%>>�<>)�.660&�[h^�q[m� [jjlip_^�\s�nb_�Phcp_lmcns�i`�Klch]_�@^q[l^�Dmf[h^�

<hcg[f�>[l_�>iggcnn__+� <fmi)� nb_�[jjlip[f� i`�nb_� =cib[t[l^m� N[`_ns�>ihohcnn__�q[m�

i\n[ch_^�\_`il_�nb_�]igg_h]_g_hn�i`�nb_�_rj_lcg_hn�`il�b[h^fcha�3GRU\QTHGIXKV�PKPYSO�

ila[hcmgm�ch�\ci]ihn[chg_hn�f_p_f�DD+

,(,(,(� ?gc`Uh]cb�cZ�U�Z]Y`X�ghfU]b�cZ�9(�EAENHD�Zcf�]bZYWh]b[�V]fXg

,(,(,(?(� IUad`Y�Wc``YWh]cb�UbX�dfcWYgg]b[

Ail�cmif[ncih�i`�[�̀ c_f^�mnl[ch�i`�>+�PKPYSO%�]_][�b[lp_mn_^�̀ c*ig�\cl^m�mf[oabn_l_^�ch�[� Kiofnls�

Kli]_mmcha�Kf[hn�fi][n_^�ch�Klch]_�@^q[l^�Dmf[h^�%R[^^_ffäm)�>l[j[o^&�q_l_�om_^+�Qcm]_l[�

i`�̀cä_mbfs�ecff_^�\cl^m�%.5&�q_l_�]iff_]n_^�cgg_^c[n_fs�ih�j[j_l�nl[sm�̂ olcha�nb_�_pcm]_l[ncih�

jli]_mm+�Ob_�]_][�q_l_�]on�[h^�nc_^�[h^�jf[]_^�ch�mn_lcf_�jf[mnc]�mnig[]b_l�\[am�%Acmb_l\l[h^)�

>[h[^[&�[h^�e_jn�ih�c]_�ch�[h�chmof[n_^�]iif_l�\ir�[h^�nl[hmjiln_^�ni�nb_�f[\il[nils+

Ob_� ]_][f� m[gjf_m� q_l_� nl[hm`_ll_^�ihni� mn_lcf_� j_nlc� ^cmb_m� chmc^_� [� \cifiac][f�

]ihn[chg_hn�bii^+�Ob_�mol`[]_�i`�nb_�]_]og�q[m�][on_lct_^�qcnb�[�l_^�bin�mj[nof[�[h^�q[m�

]on�ij_h�omcha�[�mn_lcf_�m][fj_f�\f[^_+�Nq[\m�`clig�]_][f�]ihn_hnm�[h^�go]im[�q_l_�]iff_]n_^�

omcha�[� mn_lcf_� ]innih� ncjj_^�[jjfc][nil� %Kolcn[h)� C[l^qii^�Kli^o]nm)�H[ch_)� PN<&� [h^�

mnl_[e_^�ihni�>[gjsfi\[]n_l�=fii^�Al__�m_f_]ncp_�g_^cog�jf[n_m� %>=A�Jric^)�>[h[^[8�

]igjimcncih�pc^_�[jj_h^cr�=&+�Ob_�chi]of[n_^�jf[n_m�q_l_�ch]o\[n_^�[n�1/Å�>�`il�15�biolm�

oh^_l�gc]li[_lijbcfc]�]ih^cncihm+�>[gjsfi\[]n_l�gc]li[_lijbcfc]�a[m�a_h_l[ncha�ecn�%Jric^)�

>[h[^[&� q[m� om_^� ch� [� B[mK[e� d[l� %Jric^)� >[h[^[&� ni� jlipc^_� nb_� gc]li[_lijbcfc]
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]ih^cncihm�]ihmcmncha�i`�2"�Jrsa_h)� .-"�>[l\ih�̂ circ^_�[h^�52"�Icnlia_h+

,(,(,(,(� ?XYbh]Z]WUh]cb�cZ�]gc`UhYg

>ifihc_m� qbc]b� [jj_[l_^� giljbifiac][ffs�[m� mg[ff)�l[cm_^�il�`f[n�qbcncmb�al_s�

qcnb�l_aof[l�_^a_m�q_l_�al[g�mn[ch_^+�Obim_�]ifihc_m�qbc]b�q_l_�al[g�h_a[ncp_�mf_h^_l�

]olp_^�li^m�q_l_�mo\]ofnol_^�ihni�\fii^�[a[l�%=<)�Jric^)�]igjimcncih�pc^_�[jj_h^cr�=&�

jf[n_m�[h^�ch]o\[n_^�[n�1/Å�>�`il�15�biolm�[m�^_m]lc\_^�jl_pciomfs�oh^_l�gc]li[_lijbcfc]�

]ih^cncihm+�Ob_�cmif[n_^�]ifihc_m�q_l_�]b[l[]n_lct_^�[h^�]ih`clg_^�[m�3GRU\QTHGIXKV�PKPYSO�

omcha�nb_�̀ iffiqcha�n_mnm8�irc^[m_)�][n[f[m_)�bcjjol[n_)�[h^�f[n_r�[aafonch[ncih�n_mn�%E>G�Fcn)�

Dhn_al[n_^�?c[ahimnc]m�Dh])�=[fncgil_)�PN<&�[h^�mom]_jnc\cfcns�ni�[hnc\cinc]m)�h[fc^crc]�[]c^�

%0-�uca&�[h^�]_jb[finbch�%0-�ja&+�Ob_�]ih`clg_^�]ifihc_m�q_l_�b[lp_mn_^�[h^�nl[hm`_ll_^�chni�

.+2�gG�mn_lcf_�/"�mecg�gcfe�n[e_h�ch�mn_lcf_�m]l_q�][j�pc[fm�%>lsipc[f�&�omcha� mn_lcf_�]innih�

mq[\m�[h^�e_jn�`lit_h�[n�*43Å�>+

,(,(-(� FfYdUfUh]cb�UbX�ghUbXUfX]nUh]cb�cZ�]bcWi`ia

Ob_� mnl[ch� i`� >+� PKPYSO� m_f_]n_^� %^_mcah[n_^� [m� <�Q>� .0,.� [h^� m_li�nsj_^� [m�

3GRU\QTHGIXKV�PKPYSO� WZNWU'�PKPYSO� =cinsj_� DQ� CN� -7� /.)� J7� /6)� CG� ohnsj_[\f_&� `il�

chi]ofog�jl_j[l[ncih�q[m�nb[q_^�[h^�aliqh�gc]li[_lijbcfc][ffs�ih�=<�jf[n_m+�Oq_hns�̀ iol�

biol�if^�]ifihc_m�q_l_�b[lp_mn_^�[h^� nl[hm`_ll_^�chni�2-�gG�i`�=l[ch�C_[ln�Dh`omcih�%=CD)�

Jric^)�]igjimcncih�pc^_� [jj_h^cr�=&� ch�[�mn_lcf_�.2-�gG�@lf_hg_s_l�̀ f[me�[h^�nb_�ijnc][f�

^_hmcns�%J?&�i`�nb_�chi]ofog�q[m�g_[mol_^�omcha�[�mj_]nlijbinig_n_l�%Nj_]nlihc]�/-?)�

Hcfnih�Mis�>igj[hs)�PN<&�[n�2--�hg�S+�Acp_�boh^l_^�gc]li�fcn_lm�i`�nb_�chi]ofog�q[m�

m_lc[ffs�̂ cfon_^�ch�1+2�gG�=CD�n[e_h�ch�@jj_h^il`�no\_m� [h^�[�pifog_�i`�/2�jG�q[m�mjinn_^�

`lig�_[]b�^cfoncih�ih�>=A�[h^�=<�jf[n_m�[h^�ch]o\[n_^�oh^_l�gc]li[_lijbcfc]�]ih^cncihm
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`il�15�biolm�`il�]iohncha�i`�]ifihc_m+� Ob_�`f[me� q[m�][jj_^�fiim_fs�[`n_l�jf[]cha�[�mn_lcf_�

g[ah_n�ch�cn+�Ob_�`f[me�q[m�e_jn�ch�[�B[m�K[e�d[l�%>[gjsa_h�0+2�G)�Jric^&�[fiha�qcnb�[�a[m�

a_h_l[ncha� ecn� %Jric^)� >[h[^[&+� Ob_� B[m� K[e�d[l�q[m� e_jn� ih� [�g[ah_nc]� mncll_l� [h^�

ch]o\[n_^�`il�ih_�biol�qcnb�mncllcha�[n�04�� >+�<`n_l�ch]o\[ncih)� .-�gG�i`�chi]ofog�q[m�

^cfon_^�qcnb�hch_�pifog_m�i`�=CD�[h^�nb_�ijnc][f�̂ _hmcns�q[m�[a[ch�g_[mol_^+�Acp_�boh^l_^�

gc]lifcn_lm�i`�nb_�chi]ofog�q_l_�m_lc[ffs�̂ cfon_^�ch�1+2�gG�=CD�%m_ko_hnc[f�.-�̀ if^�̂ cfoncihm&�

[h^�/2� jG�jilncihm�q_l_�mjinn_^�ip_l� .-� mjinm� `lig�p[lciom�^cfoncihm� [h^� ch]o\[n_^�[m�

^_m]lc\_^�_[lfc_l+�<`n_l�ch]o\[ncih�nb_�]ifihc_m�q_l_�]iohn_^�omcha�[�mn_l_im]ij_�cffogch[nil�

%Rcf^�H0U)�C__l\loaa)�Nqcnt_lf[h^&�[h^�nb_�hog\_l�i`�]ifihs�̀ ilgcha�ohcnm,�gG�%]`o,�gG&�

i`�nb_�chi]ofog�q[m�][f]of[n_^+�Ob_m_�_rj_lcg_hnm�q_l_�l_j_[n_^�m_p_h�ncg_m+

,(,(.(� F]`ch�IhiXm

<� jcfin� mno^s� q[m� oh^_ln[e_h� ni� _p[fo[n_� nb_� ]ifihctcha� jin_hnc[f� i `�nb_� mnl[ch�

m_f_]n_^�̀ il�ch`_]ncha�\cl^m�om_^�̀ il�nb_�̂ c_n[ls�mno^s�[h^�ni�_p[fo[n_�cnm�l_]ip_l[\cfcns+�Obl__�

.3� ^[s� ]bc]e� _g\lsim� q_l_� i\n[ch_^� `lig� nb_� ?c[ahimnc]� Qclifias� G[\il[nils� i`�nb_�

<nf[hnc]�Q_n_lch[ls�>iff_a_�%<�Q>&�[h^� b[n]b_^�ch�nb_�<hcg[f�>[l_�A[]cfcnc_m�i`�<�Q>+�Ob_�

b[n]b_^�]bc]em�q_l_�gip_^�chni�[�][a_)�qcnb�jch_�qii^�mb[pcham�[m�fcnn_l�ch�[�liig�ch�nb_�

Iilnb�=[g�i`�<�Q>+�Ob_s�q_l_�c^_hnc`c_^�omcha�f_a�\[h^m�mi�nb[n�ch^cpc^o[f�\cl^m�]iof^�\_�

`iffiq_^�[h^�m[gjf_^�nblioabion�nb_�nlc[f+�Ob_� \cl^m�q_l_�`_^�`il�GJ�QOHOXYR%�]ihmogjncih�

[� ]bc]e� mn[ln_l� l[ncih� %Kolch[� Nn[ln� [h^� Bliq)� 3-06)� Kolch[)� Jhn[lci)� >[h[^[8� honlc_hn�

mj_]c`c][ncih�pc^_� [jj_h^cr�<&�[h^�q_l_�jlipc^_^�qcnb�q[n_l�mn_lcfct_^�\s�[oni]f[pcha+�

,(,(.(+�FfYdUfUh]cb�cZ�]bcWi`ia

<h�chi]ofog�]ihn[chcha�[jjlircg[n_fs�.-'�]`o�,�gG�i`�>+�PKPYSO� q[m�jl_j[l_^�[m
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^_m]lc\_^�ch�m_]ncih�/+/+0+�Jh�nb_�nbcl^�^[s�nqi�\cl^m�q_l_�il[ffs�a[p[a_^�qcnb�-+2�gG�i`�

nb_�chi]ofog�jl_j[l_^�omcha�[�no\_l]ofch�mslcha_+

Oi� l_]ip_l�nb_�\[]n_lc[�`lig�nb_�\cl^m)�]fi[][f�mq[\m�q_l_� n[e_h� omcha� ][f]cog�

[fach[n_�mq[\m� %>[facmq[\)�Osj_�1)�C[l^qii^�Kli^o]nm�>igj)�H[ch_)�PN<&� nb_� mq[\m�

q_l_�lin[n_^� `cp_�ncg_m�chmc^_�nb_�]fi[][�̀ cp_�ncg_m�[m�^_m]lc\_^�\s�Hilcmbcn[�_n�[f+�%.664&)�

[h^�<]b_h�_n�[f+�%.665&+�Ob_�mq[\m�q_l_�cgg_^c[n_fs�jf[n_^�ihni�>=A�jf[n_m�[h^�ch]o\[n_^�

gc]li[_lijbcfc][ffs� `il�15�biolm+

<`n_l�ch]o\[ncih�nb_�]ifihc_m�aliqh�q_l_�al[g�mn[ch_^�[h^�nbim_�]ifihc_m�qbc]b�

[jj_[l_^� [m� al[g� h_a[ncp_� mf_h^_l� ]olp_^� li^m� q_l_� mo\]ofnol_^� ihni� =<� jf[n_m� [h^�

ch]o\[n_^� gc]li[_lijbcfc][ffs� `il� /1� biolm+� Ob_� ]ifihc_m� aliqh� q_l_� b[lp_mn_^� [h^�

nl[hm`_ll_^�chni� .+2�gG)� mn_lcf_�mecg�gcfe�%/"&�n[e_h�ch� m]l_q�][jj_^�pc[fm�%>lsipc[f&�[h^�

mnil_^�`lit_h�[n�*43à�>�`il�̀ olnb_l�]b[l[]n_lct[ncih+�Obcm�lionch_�q[m�]ihncho_^�ohncf�^[s�.0�

i`�nb_�_rj_lcg_hn+�Jh�nb_� .0'�^[s�[`n_l�n[echa�]fi[][f�mq[\m� nb_�\cl^m�q_l_� _onb[hct_^�

qcnb� ][l\ih� ^circ^_� [h^� h_]lijmc_^+� Ob_� ]_][)� d_dohc� [h^� ]lijm� q_l_� b[lp_mn_^� `il�

ko[hncn[ncih� i`� \[]n_lc[� ni� ^_n_lgch_� nb_� ][llc[a_� i`� >+� :KPYSO� ch� nb_� l_mj_]ncp_�

a[mnlichn_mnch[f�m_ag_hnm+

,(,(.(,(� GiUbh]hUh]cb�cZ�-$�EAENHD

@gjns�mn_lcf_�mnig[]b_l�\[am�4+2]g�r�.4+2]g�%Acmb_l\l[h^)�>[h[^[�&�q_l_�q_cab_^�

[h^� mj_]cg_hm�q_l_� nl[hm`_ll_^�chni� nb_�mnig[]b_l�\[am+� Ob_�q_cabnm�i`�\[am�jfom� nb_�

mj_]cg_h� q_l_�l_]il^_^�[h^�nb_h� -+."�j_jnih_�q[n_l�%]igjimcncih�pc^_� [jj_h^cr�=&�q[m�

[^^_^�[n�nb_�l[n_�i`�hch_�ncg_m�nb_�q_cabn�i`�nb_�mj_]cg_h�[h^�bigia_hct_^�`il�ih_�gchon_�

omcha� [� mnig[]b_l� %Nnig[]b_l� G[\� \f_h^_l� 1--)� N_q[l^� H_^c][f)� Gih^ih)� PF&+� Jh_
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boh^l_^�gc]lifcn_lm�i`�nb_�bigia_hct_^�momj_hmcih�q_l_�nl[hm`_ll_^�chni� 6--�jG�i`�-+."�

j_jnih_�q[n_l+�=s�nl[hm`_llcha�.--�jG�`lig�nb_�`clmn�^cfoncih�ni�nb_�m_]ih^)�m_]ih^�ni�nbcl^�

[h^�mi� `ilnb)�m_ko_hnc[f�.-*�̀ if^�̂ cfoncihm�q_l_�g[^_+�<�̂ ojfc][n_�̂ cfoncih�q[m�[fmi�jl_j[l_^�

ch�nb_�m[g_�q[s+�Oq_hns�`cp_�gc]lifcn_lm�i`�_[]b�̂ cfoncih�q_l_�mjinn_^�ih�n_h�mjinm�ih�>=A�

jf[n_m�[h^�e_jn�`il�^lscha+�Aiffiqcha�^lscha�nb_�jf[n_m�q_l_�ch]o\[n_^�gc]li[_lijbcfc][ffs�

`il�15�biolm+�<`n_l�ch]o\[ncih)� nb_�]ifihc_m�^_p_fij_^�q_l_�]iohn_^�omcha�[�mn_l_im]ijc]�

cffogch[nil�%Rcf^�H0U)�C__l\loaa)�Nqcnt_lf[h^&+�>ifihc_m�nsjc][f�i`�>+�PKPYSO�q_l_�]iohn_^�

ih� .-�mjinm�`lig�jf[n_m+�Ob_cl�g_[h�p[fo_�q[m�om_^�ni�][f]of[n_�nb_�hog\_l�i`�ila[hcmgm�

ch�nb_�ilcach[f�m[gjf_�\s�nb_�[jjfc][ncih�i`� [jjlijlc[n_�^cfoncih�`[]nil+�Obom)�nb_�]`o,a�i`�

nb_�ila[h�]ofnol_^� `il�\inb�l_jfc][n_m�q_l_�^_n_lgch_^�[h^�nb_cl�g_[h�p[fo_�q[m�l_]il^_^�

[m�nb_�]`o�,a�i`�nb[n�j[lnc]of[l�ila[h+

,(,(/(� CU]b�ghiXm

,(,(/(+(� 8]fXg�UbX�X]Yh

Dh� nbcm� nlc[f� \licf_l� \cl^m� q_l_� om_^+� Ob_� j_lci^� i`� mno^s� q[m� `il� 02� ^[sm)�

]ill_mjih^cha�ni�nb_�]oll_hn�\licf_l�jli^o]ncih�]s]f_+�C[n]bcha�_aam�q_l_�jol]b[m_^�`lig�

>f[leäm�>bc]e�C[n]b_ls�%Hih]nih)�I_q�=lohmqc]e&)�l_jiln_^�[m�]iff_]n_^�̀ lig�[�̀ fi]e�qcnb�

[h�_r]_ff_hn�b_[fnb�l_]il^)�nb_�b_[fnb�mn[nom�i`�qbc]b�b[^�\__h�]ihmn[hnfs�gihcnil_^+�Ob_�

`fi]e�q[m�p[]]ch[n_^�l_aof[lfs�̀ il�[ff�̂ cm_[m_m�jl_p[f_hn�ch�nb_�l_acih�[h^�nbim_�p[]]ch[ncihm�

q_l_�\[]e_^�oj�\s�j_lci^c]�n_mncha+�Ob_�_aam)�ih�[llcp[f�`lig�nb_�b[n]b_ls�q_l_�^cmch`_]n_^�

\s�^cjjcha�ch�/"�`ilg[f^_bs^_�`il�`cp_�gchon_m+�<`n_l�̂ lscha)�.5-�_aam�q_l_�m_n�[n�04+2Å�>�

ch�[�^cmch`_]n_^�ch]o\[nil�ch�nb_�<hcg[f�>[l_�A[]cfcnc_m�i `�nb_�<Q>�`il�b[n]bcha+
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Obl__�^c``_l_hn�^c_n� `ilgof[ncihm�q_l_� ^_mcah_^�`il� nb_� mno^s� [h^� ]ihmcmn_^�i`�

chal_^c_hnm� ]ihn[chcha�jlin_ch� miol]_m� `clig� .+� <hcg[f� ilcach�/+� Kf[hn� ilcach� [h^� 0+� <�

]ig\ch[ncih�i`�\inb� jf[hn� [h^�Ub]aU`� ilcach+� Ob_�^c_nm�q_l_�jl_j[l_^�\s�>i*ij_l[ncp_�

<nf[hnc])�<alc]ofnol[f� ?cpcmcih�%Hih]nih)�I_q�=lohmqc]e&�[h^�mojjfc_^�[m�g[mb�`__^�ch�

/-�Fa�\[am+�Ob_�̂ c_n�̀ ilgof[ncihm�[h^�honlc_hn�mj_]c`c][ncihm�[l_�acp_h�ch�O[\f_m�/+.�[h^�/+/+�

Ob_�gcr_^� `__^�]igjlcmcha�i`� [�]ig\ch[ncih� i`�\inb�jf[hn�[h^� [hcg[f� jlin_chm)� q[m�

jl_j[l_^�\s�gcrcha�_ko[f�ko[hncnc_m�i ` �̀ __^m�i`�[hcg[f�[h^�jf[hn�ilcach+�Ob_�̀ __^m�[l_�][ff_^�

[hcg[f)�jf[hn�[h^�gcr_^�b_l_[`n_l+
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JUV`Y�,(+(�:]Yh�Zcfai`Uh]cbg

I[g_�i`�chal_^c_hnm
K_l]_hn[a_

<hcg[f
jlin_ch
\[m_^

Kf[hn
jlin_ch
\[m_^

Hcr_^
jlin_ch
\[m_^

Blicg^�]ig 24+5 14+0 2/+22
Blioh^�qb_[n /-+3 ./+0 .3+12
H_[n�g_[f 3+- * 0+-
Kiofnls�\s*�jli^o]nm�g_[f 3+- * 0+-
Acmb�g_[f 3+- * 0+-
A_[nb_l�g_[f 0+- * .+2
Nis\_[h�g_[f * /-+- .-+-
>[hif[�g_[f * 2+- /+2
>ig�afon_h�g_[f * 3+- 0+-
Kiofnls�al_[m_ * 1+0 /+.2
Kbimjb[n_ * /+0 .+.2
N[fn -+2 -+2 -+2
>[f]cog�al[hof_m * /+- .+-
H_nbcihch_ -+-4 -+-2 -+-3
Gsmch_ -+-2 * -+-/2
O+�=+�Hch_l[f�gcrnol_$ -+-2 -+-2 -+-2
=licf_l�Qcn[gch�gcr' -+. -+. -+.
Kiofnls�gch_l[f�gcrnol_X -+-2 -+-2 -+-2

]fcb'�. (. &� aUb[UbYgY'� +,(,&� n]bW'� ++(*&� WcddYf'�*(3&!� ]bX]WUhYg� hif_Ym� Vfc]`Yf�a]bYfU`�a]lhifY(� Ffcj]XYg� ]b� � e�

]cX]bY'�*(+� UbX� ]b�a[)_[&�gY`Yb]ia'�-**(
$�8fc]`Yf�j]hUa]b�a]lhifY4�dfcj]XYg�"]b�]i)_[#'�L]h�7 ' +*�***�***&�j]h�:�'-***�***&�j]h�;'�-*�***&�aYbUX]cbY'�,***�
a[)�_[&�j]h�8�&/(+/*** �aY[)�_[&�f]VcZ`Uj]b'�1***�a[)�_[&�b]UW]b�'/****a[)_[&�dUbhch\Y]bW�UW]X'� +/***&�h\fY]cb]bY'�
+/**&�dmf]Xcl]bY'�-***&�V]ch]b'�,**&�Zc`]W�UW]X'� +***(
!� Fci`hfm� a]bYfU`� a]lhifY4� dfcj]XYg&� ]b��'� ]fcb� '-(*&� aUb[UbYgY'� 0(0&� n]bW'� 1(*&� WcddYf'� +(*&� ]cX]bY'� *(+&� UbX�
gY`Yb]ia'�-**�a[)_[(
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JUV`Y�,(,(�Dihf]Ybh�gdYW]Z]WUh]cb� cZ�X]Yhg(

I[g_ Phcnm

<hcg[f

jlin_ch

<giohn

Kf[hn

jlin_ch

Hcr_^

Klin_ch

R_cabn Fa .+--- .+--- .+---

H+�@+�Kiofnls F][f,Fa 0.3/+/ 0.3-+6 0.3.+3

>lo^_�`c\_l " /+4 /+6 /+5

>lo^_�`[n " 1+4 3+6 2+5

>lo^_�jlin_ch " /-+. /-+- /-+-2

H_nbcihch_ " -+11 -+11 -+11

O+� N+�<+�<' " -+45 -+46 -+452

Gsmch_ " -+6. -+6/ -+6.2

>[f]cog " .+// .+/0 .+//2

Oin[f�Kbimjb[n_ " -+51 -+51 -+51

<p[cf[\f_�Kbimjbilom " -+4- -+3- -+32

Ni^cog " -+/1 -+/- -+//

Gchif_c]�[]c^ " .+1. .+35 .+212

S[hnbijbsff Ha,�Fa ./+4 /5+- /-+02

>bifch_ Ha,Fa ..20+- .//1+6 ..55+62

Qcn[gch�< fP,Fa .----+- 6662+- 6664+2

Qcn[gch�? fP,Fa 0---+- /665+2 /666+/2

Qcn[gch�@ fP,Fa 0-+- /6+65 /6+66
<mn_lcme�%'&�ch^c][n_m�Oin[f�mof`ol�[gchi�[]c^m

6.
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*'*'A'*'� ;ldYf]aYbhU`�XYg][b�UbX�`Umcih

Ob_�]ihnlif�[h^�_rj_lcg_hn[f�\cl^m�q_l_�biom_^�ch�m_j[l[n_�liigm�qbc]b�b[^�\__h�

nblioabfs�]f_[h_^�[h^�^cmch`_]n_^+�Ob_�liigm�m_f_]n_^�q_l_�fi][n_^�[\ion�2-g�[j[ln�`lig�

_[]b� inb_l� ch� il^_l� ni�gchcgct_� nb_�jimmc\cfcns� i`� nl[hmgcmmcih� i`�ch`_]ncih� `lig� nb_�

nl_[ng_hn�alioj�ni�nb_�]ihnlif�\cl^m+

Dhmc^_�_[]b�liig)�mcr�`fiil�j_hm�q_l_�m_n�oj�ni�biom_�nb_�\cl^m�\_fihacha�ni�_[]b�

`__^�alioj+�@[]b�j_h�q[m�[jjlircg[n_fs� .+32g�r�-+53g�r�-+40g�mct_�[h^�q[m� g[^_�i`�

jifspchsf� ]bfilc^_� %KQ>&� /+2]g� ^c[g_n_l� jcj_� [h^� ]ip_l_^� qcnb�qcl_� g_mb� i`�/+2]g�

ij_hcha+�C[hacha� \lii^_lm�%>[h�<lg)�Jhn[lci&�`cnn_^�qcnb�ch`ll[l_^�b_[n�f[gjm�%Kbcffcjm7�

/2-R&� q_l_�om_^� ch�_[]b�j_h�ni�jlipc^_�mojjf_g_hn[f�b_[ncha�[]]il^cha�ni�l_kocl_g_hnm�

ionfch_^�ch�>><>�%.660&�aoc^_fch_m+�Ob_�fcnn_l�om_^�]ihmcmn_^�i`�jch_�qii^�mb[pcham�qbc]b�

q[m�n_mn_^�ch�[^p[h]_� ni�_hmol_� `l__^ig�`lig�3GRU\QTHGIXKV'� A__^_lm�%2+1�Fa�jiofnls�

`__^_l&�[h^�q[n_l_lm�%�1+2�G&�q_l_�jol]b[m_^�h_q�[h^�q_l_�nbilioabfs�q[mb_^)�]f_[h_^�[h^�

^cmch`_]n_^�\_`il_�om_+

Jh_�boh^l_^�[h^�nq_fp_�]bc]em� q_l_�l[h^igfs�[ffi][n_^�ni�.1�aliojm)� _[]b�alioj�

]ihmcmncha�i`�_cabn�\cl^m+�Ncr�aliojm�q_l_�^_mcah[n_^�[m�nb_�]ihnlifm�[h^� [hinb_l�mcr�[m�nb_�

_rj_lcg_hn[f+�Ob_� nqi�l_g[chcha�aliojm�q_l_� h_]lijmc_^�[n�nb_�mn[ln�ni�[m]_ln[ch�nb[n�nb_�

\cl^m�om_^�ch�nb_�mno^s�q_l_�`l__�i`�3GRU\QTHGIXKV�[h^�AGQRTSKQQG'�@[]b�̂ c_n[ls�nl_[ng_hn�

q[m�l_jfc][n_^�ch�nqi�m_j[l[n_�j_hm�qcnb�5�]bc]em�j_l�j_h�%nin[f� .3�]bc]em�j_l�̂ c_n&)�ch�\inb�

]ihnlif� [h^� _rj_lcg_hn[f� aliojm+� >igjon_l� mi`nq[l_� %Lo[nnli� Kli)� >il_f� >iljil[ncih)�

>[h[^[&�q[m�om_^�`il�l[h^igct[ncih�jlini]ifm+
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,(,(/-(�7b]aU`�\igVUbXfm�UbX�aUbU[YaYbh

Ob_� \cl^m�q_l_� ch^cpc^o[ffs�q_cab_^�[h^� c^_hnc`c_^� omcha� f_a� \[h^m+� Ob_s�q_l_�

jlipc^_^�qcnb�`__^�[h^� q[n_l�GJ�QOHOXYR'�Ob_� q[n_l� q[m�mn_lcfct_^�\s�[oni]f[pcha+�Gcnn_l�

q[m�jf[]_^�ch�nb_�j_hm�[jjlircg[n_fs�m_p_h�]g�̂ __j+�Ob_�n_gj_l[nol_�[h^�bogc^cns�ch�_[]b�

j_h�q_l_�]b_]e_^�[h^�[^domn_^�j_lci^c][ffs+� Ob_�n_gj_l[nol_�ch�nb_�j_h�q[m�]b_]e_^�[h^�

b_cabn�i`�nb_�b_[n�f[gjm�[^domn_^�ni�jlipc^_�nb_�ijncgog�b_[n+� Ob_�f_a�\[h^m�q_l_�l_jf[]_^�

qcnb�\caa_l�mct_^�ih_m�\_`il_�nb_s�\_][g_�ncabn�ih�nb_cl�f_am+

Nnlc]n�\cim_]olcns�jlini]ifm�q_l_� i\m_lp_^�qbcf_� [nn_h^cha� nb_� ^[cfs� lionch_m�i`�

`__^cha)� jlipc^cha�q[n_l� [h^�m[gjf_� ]iff_]ncih+� ?cmjim[\f_�]ip_l[ffm� %Osp_e)�?ojihn&)�

afip_m�%Acmb_l\l[h^)�>[h[^[&)�`iinq_[l�%Acmb_l\l[h^)�>[h[^[&)�[h^�^cmch`_]n[hn�`iin\[nb�

q_l_�om_^�_p_ls�ncg_� _hnls�q[m�g[^_�chni�_cnb_l�liigm+�Ob_�fcnn_l�q[m�]b[ha_^�ih]_�_p_ls�

q__e+�Ob_�]ip_l[ffm)�afip_m)� `iinq_[l�[h^�om_^�fcnn_l�q_l_�^cmjim_^�i``�\s�ch]ch_l[ncih+�

<]]_mm�ni�nb_�`[]cfcnc_m�q[m�mnlc]nfs�l_mnlc]n_^+

,(,(I(.(� JYgh]b[�cZ�Ybj]fcbaYbh�UbX�ZYYX� Zcf�-=GJOFI>=?MAK�UbX�8=FGIHAFF=

<cl)�fcnn_l�[h^�̀ __^�q_l_�m[gjf_^�[h^�]ofnol_^�ni�_hmol_�nb[n�\cl^m�ch�nb_�]ihnlif�alioj�

^c^�hin�][lls�[hs�AGQRTSKQQG�[h^�3GRU\QTHGIXKV%� hil�q_l_�ch`_]n_^�`cäig�nb_�_hpclihg_hn�

[h^�nb[n�nb_�mno^s�alioj�^c^�hin�a_n�[hs�3GRU\QTHGIXKV� inb_l�nb[h�nb_� chi]ofog+� Gcnn_l�

m[gjf_m�[h^�̀ __^�m[gjf_m�q_l_�i\n[ch_^�\s�jiifcha�[jjlircg[n_fs�ih_�al[g�ko[hncnc_m+�<cl�

q[m�n_mn_^�̀ il�3GRU\QTHGIXKV�\_`il_�biomcha�nb_�\cl^m�omcha�nb_�m_nnf_�jf[n_�g_nbi^�%>iffchm�

_n�[f+)�.66/&�\s�]ofnolcha�mcr�>=A�jf[n_m�[`n_l�e__jcha�ij_h�ch�p[lciom�fi][ncihm�ch�_[]b�liig�

`il�15�biolm+�Ob_�fcnn_l�[h^�`__^�m[gjf_m�q_l_�]ofnol_^�`il�AGQRTSKQQG�[h^�3GRU\QTHGIXKV�

ila[hcmgm�\s�_hlc]bg_hn�jli]_^ol_m+�<h�_hlc]bg_hn�\linb� `il�cmif[ncih�i`�3GRU\QTHGIXKV
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q[m�jl_j[l_^�%?isf_�[h^�Mig[h)� .65/8�]igjimcncih�pc^_� [jj_h^cr�=&+

Obclns�al[gm�_[]b�i`�alioh^�`__^�[h^�fcnn_l�m[gjf_m�q_l_� jf[]_^�ch�.--�gf�i`�nb_�

_hlc]bg_hn� \linb+� Ob_� m[gjf_m� q_l_� ch]o\[n_^� qcnb� pcailiom� [acn[ncih� oh^_l�

gc]li[_lijbcfc]�]ih^cncihm�[n�1/à�>�`il� .5�biolm+�Ng[ff�ko[hncnc_m�i`�nb_�moj_lh[n[hn�q_l_�

nb_h� jf[n_^�ihni�>=A�jf[n_m�[h^�ch]o\[n_^�gc]li[_lijbcfc][ffs�[n�1/à�>�`il�15�biolm� `il�

^_n_]ncih�i`� aliqnb�i`�3GRU\QTHGIXKV'

Ail�n_mncha�AGQRTSKQQG%�nb_�`__^�[h^�fcnn_l�m[gjf_m�q_l_�jf[]_^�ch�M[jj[jiln�\linb�

%Jric^8�]igjimcncih�pc^_� [jj_h^cr�=&�[h^�ch]o\[n_^�`il�4/�biolm�[n�1/à�>�cg^_l�pcailiom�

[acn[ncih� [h^� [fckoin_m� `lig� nb_� moj_lh[n[hn� q_l_� jf[n_^� ihni� Hi^c`c_^� N_gcmifc^�

M[jj[jiln*�Q[mmcfc[^cm�%HNMQ)�Jric^8�]igjimcncih�pc^_� [jj_h^cr�=&�jf[n_m�ihni�1�mjinm�

[h^�ch]o\[n_^�`il�[hinb_l�15�biolm�[n�1/à�>�ch�[�q[fe�ch�ch]o\[nil+

,(,(/(I(� JYgh]b[�cZ�V]fXg�Zcf�-=GJOFI>=?MAK�UbX�8=FGIHAFF=

Oi� g[e_� mol_� nb[n� nb_� \cl^m� om_^� ch�nb_� mno^s�q_l_� `l__�i`�3GRU\QTHGIXKV�[h^�

AGQRTSKQQG%� nb_�.3�\cl^m�l[h^igfs�m_f_]n_^�q_l_�_onb[hct_^�ih�nb_�̀ clmn�̂ [s�i`�_rj_lcg_hn)�

omcha�][l\ih�̂ circ^_�[h^� nb_cl�]_][)�d_dohc�[h^�]lij�q_l_�b[lp_mn_^+�Nq[\m�q_l_�n[e_h�̀ lig�

nb_�mj_]cg_hm�omcha�mn_lcf_�]innih�ncjj_^�[jjfc][nilm�%Kolcn[h)�H[ch_)�PN<&�[h^�q_l_�jf[n_^�

ihni�>=A�jf[n_m� [h^� ch]o\[n_^�gc]li[_lijbcfc][ffs�[n�1/à�>� `il�15�biolm+� Ail�^_n_]ncha�

AGQRTSKQQG%�mq[\m�q_l_�jf[]_^�ch�M[jj[jiln�\linb�̀ il�_hlc]bg_hn�[h^�ch]o\[n_^�̀ il�4/�biolm�

[n�1/à�>�[h^�nb_h�jf[n_^�ihni�HNMQ�jf[n_m�[h^�ch]o\[n_^�`il�15�biolm+
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,(,�/(0(�;ldcgifY�aYh\cX

Ob_�mnl[ch�i`�3GRU\QTHGIXKVPKPYSO�qbc]b�q[m�mbiqh�ni�\_�][j[\f_�i`�]ifihctcha�nb_�

\cl^m� ch� nb_� jcfin� mno^s� q[m� om_^� `il� ch`_]ncha� nb_� \cl^m+� <h� chi]ofog� ]ihn[chcha�

[jjlircg[n_fs� .-'�3GRU\QTHGIXKV�PKPYSO��gG�q[m�jl_j[l_^�[m�^_m]lc\_^�ch�m_]ncih�/+/+1+�

>fi[][f�mq[\m�q_l_�n[e_h�`lig�[ff�nb_�\cl^m�ch�\inb�_rj_lcg_hn[f�[h^�]ihnlif�aliojm�jlcil�

ni� nb_� [^gchcmnl[ncih� i`� chi]ofog� [h^� jf[n_^� ihni� >=A� jf[n_m+� <ff� nb_� \cl^m� ch� nb_�

_rj_lcg_hn[f�alioj�q_l_�[^gchcmn_l_^�il[ffs�qcnb�-+2�gG�i`�nb_�chi]ofog�omcha� no\_l]ofch�

mslcha_m�[n�nbl__�^[sm�i`�[a_+

/+/+2+4+�N[gjf_�]iff_]ncih�`il�l_]ip_ls�i`�>+�PKPYSO

Pl_nblia_hcn[f�][f]cog�[fach[n_�mq[\m�%>[facmq[\�nsj_�1)�C[l^qii^�Kli^o]nm�>igj)�

H[ch_)�PN<&�q_l_�om_^�ni�]iff_]n�]fi[][f�m[gjf_m�`lig� \cl^m+�>iff_]ncih�i`�m[gjf_m� q[m�

g[^_�̀ clmn�̀ lig�\cl^m�ch�nb_�]ihnlif�alioj�[h^�nb_h�̀ lig�nb_�_rj_lcg_hn[f�alioj+�Ob_�]fi[][f�

mq[\m�q_l_�]iff_]n_^�[m�̂ _m]lc\_^�[h^�cgg_^c[n_fs�jf[n_^�ihni�>=A�jf[n_m+�Ob_�jf[n_m�q_l_�

nb_h�ch]o\[n_^�oh^_l�gc]li[_lijbcfc]�]ih^cncihm�`il�15�biolm�ch�[�B[m�K[e�d[l� g[chn[ch_^�

[n�1/à�>+�Ob_�]ifihc_m�aliqh�q_l_�mo\]ofnol_^�ihni�=<�jf[n_m�[`n_l�]ih`clgcha�giljbifias�

\s�al[g�mn[chcha+�Ob_�]ifihc_m�aliqh�q_l_�nl[hm`_ll_^�chni�mn_lcf_�mecg�gcfe�[h^�mnil_^�[n�

*43à�>�`il�`olnb_l�mno^c_m+�Ob_�m[gjfcha�q[m�^ih_�ih]_�_p_ls�nbl__�^[sm�ohncf�nb_�_h^�i`�nb_�

_rj_lcg_hn+

/+/+2+5+�@onb[h[mc[)�h_]lijms�[h^�m[gjf_�]iff_]ncih�`il�ko[hncn[ncih�i`�>+�PKPYSO

Jh�nb_�f[mn�̂ [s�i`�nb_�_rj_lcg_hn�%^[s�02&)� [`n_l�n[echa�]fi[][f�mq[\m)�[ff�\cl^m�q_l_�

q_cab_^�[h^�nb_h�_onb[hct_^�omcha�][l\ih�^circ^_+�<`n_l�l_]il^cha�nb_cl�q_cabnm)� 1�\cl^m�

[n�[�ncg_�q_l_�jon�ch� [�\[mch�qcnb�[�fc^�[n�[�ncg_�[h^�][l\ih�^circ^_�a[m�q[m�j[mm_^�`lig�[
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]sfch^_l�̀ il�2�gchon_m+�Ob_�\cl^m�q_l_�h_]lijmc_^�[`n_l�̂ cmch`_]ncha�nb_cl�fiq_l�[\^ig_h�\s�

mjl[scha�qcnb�4-"� cmijlij[hif+� Ob_cl� ]_][)�d_dohc�[h^�]lij�q_l_�b[lp_mn_^�[h^� mnil_^�

`lit_h�`il�ko[hncn[ncih�i`�>+�:KPYSO'

'$'$)$� 9\UfUWhYf]nUh]cb�cZ�]gc`UhYg

Ob_�`lit_h�cmif[n_m�q_l_�nb[q_^)� [h^�q_l_�nl[hm`_ll_^�ihni�=<�jf[n_m�omcha�mn_lcf_�

]innih�ncjj_^�[jjfc][nilm�%Kolcn[h)�C[l^qii^�Kli^o]nm)�H[ch_)�PN<&�[h^�ch]o\[n_^�oh^_l�

gc]li[_lijbcfc]�]ih^cncihm�[n�1/}�>�`il�15�biolm+�Ob_�l_mofncha�]ifihc_m� q_l_�]b[l[]n_lct_^�

\s�nb_�̀ iffiqcha�n_mnm8�irc^[m_)�][n[f[m_)�bcjjol[n_)�f[n_r�[aafonch[ncih�n_mn�[h^�mom]_jnc\cfcns�

ni�h[fc^crc]�[]c^�[h^�]_jb[finbch+

,(,(0+(�El]XUgY�hYgh

<�`_q�]ifihc_m�i`� nb_�cmif[n_�q_l_�jf[]_^�ih�[�jc_]_�i`�ncmmo_�j[j_l�[h^�nqi�^lijm�

i`�irc^[m_� l_[a_hn� %==G� irc^[m_)� =_]nih� ?c]echmih)� PN<&�q_l_� ^lijj_^� ip_l� nb_g+�

?_p_fijg_hn�i`�[�joljf_�]ifil�ch^c][n_^�[�jimcncp_�l_[]ncih+

,(,(0(,(�9UhU`UgY�hYgh

<�`_q�]ifihc_m�q_l_�jf[]_^�ih�[�]f_[h�af[mm�mfc^_�[h^� bs^lia_h�j_lirc^_�%0"&�q[m�

^lijj_^�ip_l�cn+�<�jimcncp_�l_[]ncih�q[m�ch^c][n_^�\s�nb_�`ilg[ncih�i`�\o\\f_m�qbc]b�q_l_�

pcmo[fct_^�oh^_l�[�mn_l_im]ij_�cffogch[nil�%Rcf^�H0U)�C__l\loaa)�Nqcnt_lf[h^&+

,(,(0(-(�>]ddifUhY�hYgh

Oqi�ni�nbl__�]ifihc_m�i`�nb_�cmif[n_�q_l_�_gofmc`c_^�ch�.--�jG�i`�mn_lcf_�^cmncff_^�

q[n_l�n[e_h�ch�[�jf[mnc]�no\_�[h^�[�l[jc^�bcjjol[n_�^cme�%M_g_f)�G_h_r[)�F[hm[m)�PN<&�q[m�

jf[]_^�ch�cn�[h^�ch]o\[n_^�`il�/�biolm� [n�04}�>+�Aiffiqcha�ch]o\[ncih)� /�^lijm�i`�hchbs^lch�

l_[a_hn�%M_g_f)�G_h_r[)�F[hm[m)�PN<&�q_l_�[^^_^)� gcr_^�nbilioabfs�[h^�[a[ch�ch]o\[n_^
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`il�0-�gchon_m+�?_p_fijg_hn�i`�\fo_�ni�joljf_�]ifil�ch^c][n_^� jimcncp_�l_[]ncih+

,(,(0(.(�BUhYl�U[[`ih]bUh]cb�hYgh

Dh^_r�][gjs�%E>G)�Dhn_al[n_^�?c[ahimnc]m�Dh])�=[fncgil_)�PN<&�q[m�om_^�`il�nb_�

n_mn+� Ob_� n_mn� ecn�]igjih_hnm�]ihmcmn_^� i`�[�n_mn� mfc^_�qcnb�_g\imm_^�]cl]f_m)� _rnl[]ncih�

l_[a_hn)� h_onl[fct[ncih�l_[a_hn)�jimcncp_� ]ihnlif� l_[a_hn�[h^� f[n_r�^_n_]ncih� l_[a_hn+� Ob_�

l_[a_hnm� q_l_� q[lg_^�ni�liig�n_gj_l[nol_�[h^� ih_�`l__�`[ffcha�^lij�i`�nb_�l_[a_hn)�q[m�

^cmj_hm_^� ihni� _[]b� mj_]cg_h� ]cl]f_� [h^� nb_� h_a[ncp_� ]ihnlif� ]cl]f_+� Pmcha� [�qii^_h�

[jjfc][nil� mnc]e)� [h� cmif[n_^� ]ifihs�q[m� l_gip_^� `lig� _[]b� cmif[n_� [h^� [� bigia_hiom�

momj_hmcih�q[m�g[^_�\s�lin[ncha�nb_�chi]ofog�]ihn[chcha�mnc]e�ch�nb_�_rnl[]ncih�l_[a_hn+�

Ob_h)�ih_� ^lij�i`�nb_�h_onl[fct[ncih�l_[a_hn�q[m�^cmj_hm_^� chni�_[]b�mj_]cg_h�]cl]f_�[h^�

nb_�h_a[ncp_�]ihnlif�]cl]f_+�Jh_� ^lij�i`�nb_�jimcncp_�]ihnlif�l_[a_hn�q[m�^lijj_^�chni� nb_�

jimcncp_�]ihnlif�]cl]f_+�Jh_� ^lij�i`�f[n_r�^_n_]ncih�l_[a_hn�q[m�^cmj_hm_^�ih�_[]b�]cl]f_�ih�

nb_�mfc^_�[h^�gcr_^�q_ff�qcnb�qii^_h�mnc]em+�Ob_�mfc^_�q[m�jf[]_^�ih�[�jf[n`ilg�mb[e_l�

%Jl\cn� Nb[e_l)� G[\fch_� Dhmnlog_hnm)� Dh])� ...+)� PN<&� [h^� lin[n_^� `il� 2� gchon_m� [n� liig�

n_gj_l[nol_+� Ob_� l_[]ncih� q[m� i\m_lp_^� oh^_l� [� mn_l_im]ij_� cffogch[nil� %Rcf^� H0U)�

C__l\loaa)� Nqcnt_lf[h^&+� <� jimcncp_� l_[]ncih� q[m� ch^c][n_^� \s� nb_� ^_p_fijg_hn� i`�

[aafonch[ncih)�_r]_jn�ch�nb_�]cl]f_�i`�nb_�h_a[ncp_�]ihnlif+

,(,(0(/(�7bh]V]ch]W�gYbg]h]j]hm�hYghg

<�`_q�]ifihc_m�q_l_�nl[hm`_ll_^�chni�2--�jG�^_cihct_^�^cmncff_^�q[n_l� ch�[�lioh^�

\innig�jifsmnsl_h_�no\_� ./�r�42�gg�%A[f]ih+�=_]nih�?c]echmih&�[h^�[^domn_^�ni�[�nol\c^cns�

i`�-+2�H]A[lf[h^�mn[h^[l^�\s�]igj[lcha�qcnb�mn[h^[l^�nol\c^cns�no\_m�%Jric^)�>[h[^[&+�<�

mn_lcf_�]innih�ncjj_^�[jjfc][nil�.2�]g�%Kolcn[h&�q[m�^cjj_^� ch�nb_�momj_hmcih�[h^�_r]_mm
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`foc^�q[m�l_gip_^� \s�jl_mmcha�[h^�lin[ncha�nb_�mq[\�`clgfs�[a[chmn�nb_�mc^_m�i`�nb_�no\_+�

Ob_�mq[\�q[m�nb_h�mnl_[e_^�_p_hfs�ch�nbl__�^cl_]ncihm�ih�nb_�_hncl_�mol`[]_�i`�[�Ho_ff_l�

Cchnih*=fii^� <a[l� %HC*=<)� Jric^)� ]igjimcncih� pc^_� [jj_h^cr� =&� jf[n_� ni� i\n[ch� [�

ohc`ilg� f[qh�i`�\[]n_lc[+� Ob_�jf[n_m�q_l_� ^lc_^� `il� .2�gchon_m� [h^� nb_h� omcha� [�^cme�

^cmj_hm_l�%Jric^)�>[h[^[&)� [hnc\cinc]� j[j_l�^cmem�%h[fc^crc]�[]c^�[h^�]_jb[finbch&�q_l_�

jf[]_^� ih� nb_� jf[n_+� <`n_l� f_[pcha� `il� .-� gchon_m� ni� ^ls� nb_� jf[n_m� q_l_� ch]o\[n_^�

gc]li[_lijbcfc][ffs�ch�[d[l�qcnb� a[m�j[]e�[n�1/��>�`il�15�biolm+� Aiffiqcha�ch]o\[ncih�nb_�

jf[n_m�q_l_�_r[gch_^�[h^�nb_�tih_m�i`�chbc\cncih�%^c[g_n_l�ch�gg&�q_l_�g_[mol_^�omcha�[�

lof_l�[h^�l_]il^_^+

/+/+3+3+�=cinsjcha�[h^�m_linsjcha�i`�cmif[n_m

Ob_� cmif[n_m� m_f_]n_^� `il� \cinsjcha� [h^� m_linsjcha� q_l_� m_hn� ni� nb_� I[ncih[f�

G[\il[nils�̀ il�@hn_lc]�K[nbia_hm�%IG@K&)�>[h[^c[h�N]c_h]_�*>_hn_l�̀ il�Cog[h�[h^�<hcg[f�

C_[fnb)�Rchhcj_a)�H[hcni\[)�>[h[^[+�Ob_�`lit_h�]ofnol_m�q_l_�nb[q_^�[h^�nb_�ila[hcmgm�

q_l_� aliqh� ih� =<� jf[n_m� [h^� nb_� ]ifihc_m� q_l_� b[lp_mn_^� omcha� mn_lcf_� ]innih� ncjj_^�

[jjfc][nilm�[h^�e_jn�ch�\lo]_ff[�nl[hmjiln�g_^cog�qcnb�\fii^�[h^�j[]e_^�ch�N<K*�O*�K[e�

i\m_lpcha�[ff�l_aof[nils�l_kocl_g_hnm�[h^�`ilq[l^_^�\s� ]iolc_l�m_lpc]_�ni�Rchhcj_a+

/+/+4+� Lo[hncn[ncih�i`�3GRU\QTHGIXKV�PKPYSO

Ob_�]_][)�d_dohc�[h^�]lijm�i`�\cl^m�mnil_^�`lit_h�q_l_�nb[q_^�[h^�nb_�hog\_l�i`�>+�

PKPYSO�q[m�^_n_lgch_^�[m�̂ _m]lc\_^�jl_pciomfs�ch�m_]ncih�/+/+1+�M[h^igfs�m_f_]n_^�]ifihc_m�

q_l_�n_mn_^�[h^�]ih`clg_^�[m�>+�PKPYSO�omcha�mn[h^[l^�g_nbi^m�i`�c^_hnc`c][ncih�[m�jl_pciomfs�

^_m]lc\_^+
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'($�HYgi`hg

'($&$�?gc`Uh]cb�cZ�U�Z]Y`X�ghfU]b�cZ�-$�EAENHD

Bliqnb�i`�gicmn)�mjl_[^cha�il�̂ cm]l_n_�]ifihc_m�l_m_g\fcha�3'�PKPYSO�q[m�i\m_lp_^�

ih�[ff�>=A�jf[n_m�]ofnol_^+�Ob_�nsjc][f� ]ifihc_m� giljbifiac][ffs�moaa_mncp_�i`�>+�PKPYSO�

q_l_� al[g� mn[ch_^� [h^� nbim_� ]ifihc_m� qbc]b� mbiq_^� al[g� h_a[ncp_� ila[hcmgm� qcnb�

]b[l[]n_lcmnc]�mf_h^_l)�]olp_^�li^�mb[j_�q_l_� mo\]ofnol_^�ihni�=<�jf[n_m�[h^� ch]o\[n_^�

oh^_l�gc]li[_lijbcfc]�]ih^cncihm�[n�1/Å�>�`il�/1�biolm+

,(-(,(� 9\UfUWhYf]nUh]cb�cZ� ]gc`UhYg

Ob_�l_mofnm� i `�nb_�p[lciom� jb_hinsjc]� n_mnm� [l_� mbiqh� ch�O[\f_�/+0+� <ff� cmif[n_m�

[jj_[l_^�[m�al[g�h_a[ncp_�]olp_^�mf_h^_l�li^m�ih�al[g�mn[chcha+�Ob_s� q_l_�jimcncp_�`il�

][n[f[m_)�irc^[m_�[h^�f[n_r�[aafonch[ncih�n_mnm+�<fmi)�nb_s�q_l_�m_hmcncp_�ni�h[fc^crc]�[]c^�%0-�

ja&� [h^� l_mcmn[hn�ni�]_jb[finbch�%0-�ja&+� Ob_�mj_]c_m�^c``_l_hnc[ncih�chni�3GRU\QTHGIXKV�

PKPYSO�[h^�3GRU\QTHGIXKV�ITQO�q[m�g[^_�ih�nb_�\[mcm�i`�bcjjol[n_�bs^lifsmcm�n_mn+�Jon�i`�

.4�cmif[n_m�n_mn_^�.3�q_l_�bcjjol[n_�jimcncp_)�qbcf_�ih_�q[m�bcjjol[n_�h_a[ncp_+�<\ion�3/+2"�

i`�cmif[n_m�a[p_�chn_hm_�l_[]ncih�[m�ch^c][n_^�\s�nb_�]ifil�ni�nb_�bcjjol[n_�bs^lifsmcm�n_mn�[h^�

nb_� l_mn� a[p_� gi^_l[n_� l_[]ncih+� Obim_� cmif[n_m�qbc]b� a[p_� [� jimcncp_� l_[]ncih� ni� nb_�

bcjjol[n_�n_mn�q_l_�]f[mmc`c_^�[m�3GRU\QTHGIXKV�PKPYSO�[h^�nb_�ih_�qbc]b�q[m�h_a[ncp_�q[m�

]f[mmc`c_^�[m�3GRU\QTHGIXKV�ITQO'�Himn�i`�nb_�cmif[n_m�q_l_�̀ ioh^�ni�̀ ilg�̂ cm]l_n_�ch^cpc^o[f�

]ifihc_m�qbcf_�[�`_q)� `ilg_^� mjl_[^cha�]ifihc_m+�Ob_�cmif[n_� �5� %pc^_�O[\f_�/+0&�qbc]b�

`ilg_^�mjl_[^cha�]ifihc_m�q[m�m_f_]n_^�`il�ch`_]ncha�\cl^m�ch�nb_�mno^s+
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'(($�:cgY�ghUbXUfX]nUh]cb�cZ�]bcWi`ia

<�mn[h^[l^ct_^�̂ im_�i`�> �PKPYSO�q[m�l_kocl_^�ni�ch`_]n�nb_�\cl^m+�Ob_�hog\_l�i`�]`o�

q[m�]ill_f[n_^�qcnb�J?�mi�nb[n�chi]ofog�qcnb�ehiqh�]`o�]iof^�\_�[^gchcmn_l_^�ni�nb_�\cl^m+�

<h�J?�i`�-+-/2*-+-02�[jjlircg[n_fs�]ill_mjih^_^�nifJ'�]`fc,gG�i`�>+�PKPYSO'�Ob_�l_mofnm�

i`�nb_�p[lciom�nlc[fm�ih�^im_�mn[h^[l^ct[ncih�[l_�acp_h�ch�O[\f_�/+1+

,�@(.(�F]`ch�ghiXm

Ob_� mnl[ch�om_^� `il�chi]of[ncha�nb_�\cl^m� ch�nb_�jcfin�mno^s�q[m� `ioh^� ni� l_[^cfs�

]ifihct_�nb_�\cl^m+�>fi[][f�mq[\�]ofnol_^�sc_f^_^�>+�PKPYSO�ila[hcmgm�`lig�]bc]em� � .� [h^�

 0� ih� [ff� ^[sm� `lig� nb_� m_]ih^�^[s�i`�chi]of[ncih+� >bc]e� .� mbiq_^� bcab� chn_hmcns� i`�

mb_^^cha)�]bc]e� 0)�gi^_l[n_�mb_^^cha�qbcf_�]bc]e� �/�l_g[ch_^�ch`_]ncih�̀ l__�ohncf�^[s�./+�

Ob_�> �PKPYSO�fi[^�%]`cc,a&�i`�nb_�p[lciom�chn_mnch[f�ila[hm�[m�^_n_lgch_^�\s�ko[hncn[ncih�cm�

acp_h�ch�O[\f_�/+2+�<ff� nbl__�\cl^m�q_l_�`ioh^�ni�\_�]ifihct_^�qcnb�>+�PKPYSO�ch�nb_cl�]_][�

[h^�d_dohc�qbcf_�ihfs�ih_�\cl^�% .&�][llc_^�ila[hcmgm�ch�cnm�]lij+

,(-(/(� CU]b�IhiXm

,(-(/(+(�JYgh]b[�cZ�Ybj]fcbaYbh�UbX�ZYYX�Zcf�-=GJOFI>=?MAK�UbX�8=FGIHAFF=

Ob_�jf[n_m�]ofnol_^�ni�̂ _n_]n�nb_�aliqnb�i`�3GRU\QTHGIXKV�[h^�AGQRTSKQQG�omcha�nb_�

l_mj_]ncp_� _hlc]bg_hn�jli]_^ol_m�^c^�hin� mbiq�aliqnb�i`�[hs�i`�nb_m_�ila[hcmgm+� Obcm�

mbiq_^�nb[n�nb_�_hpclihg_hn�[h^�̀ __^�̂ c^�hin�][lls�[hs�3GRU\QTHGIXKV�[h^�AGQRTSKQQG�nb[n�

]iof^�m_lp_�[m�[�jin_hnc[f�miol]_�`il�_rnl[h_iom�ch`_]ncih�i`�nb_�\cl^m�om_^�ch�nb_�mno^s+

,(-(/(,(�JYgh]b[�cZ�V]fXg�Zcf�-=GJOFI>=?MAK�UbX�8=FGIHAFF=

Ob_�]_][)�d_dohc�[h^�]lijm�b[lp_mn_^�[h^�]ofnol_^�ih�nb_�`clmn�̂ [s�i`�nb_�_rj_lcg_hn�`lig�[ff�

.3�l[h^igfs�m_f_]n_^�\cl^m�q_l_�h_a[ncp_�`il�\inb�3GRU\QTHGIXKV�[h^�AGQRTSKQQG'
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JUV`Y�,(�.(�<jjlircg[n_�]ill_f[ncih�\_nq__h�ijnc][f�^_hmcns� [h^� ]`cc,�gG� i`�> �PKPYSO�

chi]ofog+

 �i`�nlc[f Jjnc][f�^_hmcns ]iohnm�I LJ �gG

%hg& %fia�)i&

. -+-3/ 5+0-.

/ -+-13 5+445

0 -+-3/ 5+/22

1 -+-03 5+320

2 -+-0. 5+0-.

3 -+-/. 5+246

4 -+-12 5+35.
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Dhn_mnch[f�m_ag_hn Jla[hcmgm�]`o,a�%�fia)i&

]bc]e� �. ]bc]e� �/ ]bc]e� �0

>_]og 3+5./ 1+.41 1+155

E_dohog 0+560 /+512 0+013

>lij /+3-/ * *
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Ii�>+�PKPYSO�q[m� cmif[n_^�`lig�\cl^m�jlcil�ni� ]b[ff_ha_+�Ob_� ]b[ff_ha_� chi]ofog�

]ihn[ch_^�[jjlircg[n_fs�.�J$�]`o,�gG�i`�> �PKPYSO�ila[hcmgm�[h^�il[f�chi]of[ncih�i`�\cl^m�̂ c^�

hin�_fc]cn�[hs�ohniq[l^�l_[]ncihm+�Ob_�h_]lijms�l_mofnm�i`�\cl^m�̂ c_^�̂ olcha�nb_�]iolm_�i`�nb_�

mno^s�[l_�acp_h�ch�[jj_h^cr�>+

,(-(/(.(� HYWcjYfm�cZ�9(�EAENHD

Himn�\cl^m�%g_[h�i`�50+0"&� _r]l_n_^�>+�PKPYSO� qcnbch�/1�biolm�i`�chi]of[ncih+�<m�

`_][f� mb_^^cha� l_`f_]nm� chn_mnch[f� ]ifihct[ncih)� nb_� aliqnb� i`�>+�PKPYSO� q[m� om_^� [m� [�

]lcn_lcih�`il�^_n_lgchcha�nb_�mb_^^cha�j[nn_lh�i`�nb_�ila[hcmg+�Nb_^^cha�i`�>+�PKPYSO�`lig�

\cl^m�`_^�^c``_l_hn�^c_nm�cm� acp_h�ch�O[\f_�/+3+�Jh�nb_�^[s�`iffiqcha�ch`_]ncih�%^[s�1&�\cl^m�

q_l_�`ioh^�_r]l_ncha�ila[hcmgm�`lig�nb_�p[lciom�aliojm�[n�nb_�`iffiqcha�l[n_m8�nb_�gcr_^�

`__^�alioj)�54+2")�[hcg[f�`__^�alioj)�54+2"�[h^�jf[hn�`__^�alioj)�42+-�"� qcnb�[h�ip_l[ff�

i`�50+0"+�Jh�̂ [s�4�nb_�j_l]_hn[a_�l[n_m�q_l_�42+-)54+2)52+4�l_mj_]ncp_fs�̀ il�gcr_^)�[hcg[f�

[h^�jf[hn�`__^�aliojm�qcnb�[h�ip_l[ff�l[n_�i`�5/+3�"+-h�nb_�^[s�i`�h_]lijms�%^[s�02&�nb_�

mb_^^cha� l[n_m� q_l_� 45+2)� 52+4� [h^� 33+3� `il� nb_� gcr_^)� [hcg[f� [h^� jf[hn� `__^� aliojm�

l_mj_]ncp_fs�qcnb�[h�ip_l[ff�i`�44+2�"+�@r]_jn�`il�̂ [sm� .3�[h^�0.)�nb_�l[n_�i`�mb_^^cha�q[m�

f_mm�`il�jf[hn�`__^�alioj�]igj[l_^�ni�[hcg[f�`__^�alioj+

Oi�^_n_lgch_�qb_nb_l�nb_l_�q[m�[hs�mcahc`c][hn�̂ c``_l_h]_�\_nq__h�nb_�mb_^^cha�i`�

> �PKPYSO� ch� \cl^m� `_^� p[lciom� ^c_n� `ilgof[ncihm� nb_� ^[n[�q_l_� [h[fst_^� omcha� ih_q[s�

<h[fsmcm�i`�p[lc[h]_+�Ob_�gi^_f�_p[fo[n_^�nbl__�`__^�f_p_fm�[a[chmn�mb_^^cha�j_l]_hn[a_+�

<fnbioab�ih�[h�ip_l[ff�\[mcm�nb_l_�q[m�hi�mcahc`c][hn�^c``_l_h]_�OU�0�-+-2&�ch�nb_�mb_^^cha�

j[nn_lh� i`�ila[hcmgm� [giha� \cl^m� `_^� ^c``_l_hn� ^c_nm)� nb_� mb_^^cha� l[n_� ih� nb_� ^[s� i`
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mnl[ch�i`�>+�PKPYSO�om_^�̀ il�ch`_]ncha�]bc]e_h�om_^�ch�nbcm�mno^s�[h^�62"�i`�cmif[n_m�l_]ip_l_^�
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?[sm

Hcr_^

"�i`�\cl^m�mb_^^cha�

<hcg[f� Kf[hn Jp_l[ff

1 54+2 54+2 42+- 50+0

4 42+- 54+2 52+4 5/+3

.- 45+2 5.+/ 43+6 46+-

.0 6/+5 53+3 43+6 52+4

.3 6/+5 24+. 51+3 45+-

.6 .--+- 6/+5 6.+3 62+-

// 52+4 45+2 33+3 44+2

/2 .--+- .--+- 25+0 52+-

/5 4.+1 .--+- 50+0 52+-

0. 45+2 31+/ 33+3 4-+-

01 52+4 45+2 33+3 44+2

02 45+2 52+4 33+3 44+2
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JUV`Y�,(1(� FYfZcfaUbWY�cZ�V]fXg�ZYX�X]ZZYfYbh�X]Yhg�cjYf�-/�XUm

p[lc[\f_m h'

gcr_^

g_[h N@H h'

`__^�aliojm�

jf[hn

g_[h� N@H h'

[hcg[f

g_[h N@H

@
p[f
o_

ohch`_]n_^�\cl^m

q_cabn%Fa&
chcnc[f .3 -+-34 -+--. .3 -+-4.� -+--. .3 -+-34 -+--. -+-5
`ch[f .0 .+32- -+-4- .2 .+36� -+-0- .3 .+42- -+-1- -+./
q_cabn�a[ch .+250 .+3.6 .^350
[p_l[a_
q_cabn�a[ch -+-12 -+-13 -+-15
%Fa,^[s&

ch`_]n_^�\cl^m

q_cabn%Fa&
chcnc[f .3 -+-35 -+--. .3 -+-33 -+--. .3 -+-35 -+--. -+.2
`ch[f .1 .+42- -+15- ./ .+4.- -+.-- .1 .+42- -+13- -+41
q_cabn�a[ch .+35. .+311 .+35/
[p_l[a_
q_cabn�a[ch -+-15 -+-14 -+-15
%Fa,^[s&
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cmif[n_

Bl[g
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Jrc^[m_� >[n[f[m_� Ccjjol[n_� G[n_r� N_hmcncpcns�ni�
n_mn� n_mn� n_mn� [aafonc*� [hnc\cinc]m

I<0-� FA0-

Hf h_a[ncp_ % % % ( ( '

H/ mf_h^_l ( ( % ( % '

H0 ]olp_^ % % % ( % '

H1 li^m % % ( ( ( '

H2 ( ( ( ( ( '

H3 ( ( ( ( ( '

H4 ( ( ( ( '

H5 +t
% % % % % '

H6 % % % % % '

HDJ +/
% % % % % '

H cf +/
% % % % % '

H./ % % % % '

HD0 % % % % % '

H.1 % % % % % '

KD // % % % % %
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K2 +/
% % % % % '

K3 ++ % % % ! % '
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% % % % % '
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K ff /+ % % % % % '

K./ % % % % %
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<\\l_pc[ncihm7�<7� [hcg[f�jlin_ch�`__^8�(7� jimcncp_�l_[]ncih8� *� 7� h_a[ncp_�l_[]ncih8�I<�0-7�

h[fc^crc]�[]c^�0-�ja8�FA�0-7�]_jb[finbch�0-�ja+
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JUV`Y�,(3(�IiaaUfm�cZ�fYgi`hg�cZ�V]chmd]b[�UbX�gYfchmd]b[(

N]b_g_ >f[mmc`c][ncih  �i `�cmif[n_m

=cinsj_ BC 61+54

N_linsj_

DD 2+./

CN�%K_hh_l& -7/.�- 7/6 61+54

- 7/ 2+./

CG�%Gcil& PO 41+02

1 2+./

1- /-+2.

G_a_h^m7�CN7�b_[n�mn[\f_)�CG�b_[n�f[\cf_�PO�ohnsj_[\f_
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,-(/(2(�GiUbh]hUh]cb�cZ�9(�EAENHD

Ob_�]_][�i`�\cl^m�`_^�jf[hn�\[m_^�^c_n�[jj_[l_^�_hf[la_^�pcmo[ffs�ch�]igj[lcmih�ni�

nbim_�i`�\cl^m�ch�nb_�gcr_^�[h^�nb_�[hcg[f�`__^�aliojm+�Ob_� ]_][)�d_dohc�[h^�]lijm� `lig�\cl^m�

\_fihacha�ni�]ihnlif�%h�9�1 1 & � [h^�nl_[ng_hn�%h�9�1 - & � aliojm�q_l_�ko[hncn[ncp_fs�]ofnol_^+�Dh�

nin[f�/ 2 / � mj_]cg_hm�q_l_�]ofnol_^�`lig�\inb�nl_[ng_hn�[h^�]ihnlif�aliojm+�> + �PKPYSO�^c^�hin�

aliq�ih�[hs�jf[n_m�]ofnol_^�ko[hncn[ncp_fs�qcnb�ila[hm�b[lp_mn_^�̀ lig�\cl^m�̀ _^�̂ c``_l_hn�̂ c_nm�

ch�nb_�]ihnlif�alioj+�Ob_�aliqnb�i`�ila[hcmgm�q[m�i\m_lp_^�ih�jf[n_m�]ofnol_^�qcnb�ila[hm�

b[lp_mn_^�`lig�\cl^m�\_fihacha�ni�nb_�p[lciom�nl_[ng_hn�aliojm+� > + �:KPYSO� q_l_�l_]ip_l_^�

`lig�nb_�]_]og�i`�[ff�\cl^m�%�. - - " & � `_^�̂ c``_l_hn�̂ c_nm+�Ob_�cmif[ncih�l[n_m�̀ lig�d_dohc�i `�\cl^m�

q_l_�[n�nb_�`iffiqcha�l[n_m8�gcr_^�`__^�alioj�% 6 / + 5 " & ) � [hcg[f�`__^�alioj�% 6 / + 5 " & � [h^�`il�

jf[hn�`__^�alioj�% 5 0 + 0 " & + � Jla[hcmgm�q_l_�cmif[n_^�`lig�nb_�]lijm�i`�\cl^m�\_fihacha�ni�nb_�

nbl__�nl_[ng_hn�aliojm�ch�nb_�`iffiqcha�l[n_m8�4 5 + 2 " ) � 2 - + - " � [h^�1 . + 3 " � `lig�gcr_^)�[hcg[f�

[h^�jf[hn� `__^�aliojm�l_mj_]ncp_fs+

Ob_�l_mofnm�i`�ko[hncn[ncp_�]ofnolcha�i`�p[lciom�ila[hm�[l_�acp_h�ch�O[\f_m�/ + . . * / + . 0 + �

Ob_�]ifihct[ncih)�]`o,�a�%fia�)i & � i `�]_][�i`�\cl^m�\_fihacha�ni�gcr_^�`__^�alioj� l[ha_^�`lig�

2 + / . � ni�3 + 2 2 + � Dh�nb_�][m_�i`�\cl^m�\_fihacha�ni�[hcg[f�`__^�alioj)�nb_�]`o,�a�%fia� )i & � i`�]_][)�

nb_�bcab_mn�p[fo_�q[m�3 + 5 3 � [h^�nb_�fiq_mn�p[fo_� 2 + 4 . + � Rb_l_[m)�ch�nb_�\cl^m�\_fihacha� ni�

jf[hn� `__^�alioj� nb_� ]`o,� a� %fia� )i&� i `�]_][� nb_� p[fo_m� l[ha_^� `lig� 0 + 4 / � ni� 3 + 3 6 + � Ob_�

]ill_mjih^cha�p[fo_m�`il�d_dohc�i `�\cl^m�\_fihacha�ni�gcr_^�`__^�alioj)� nb_�bcab_mn�p[fo_�

\_cha�1 + . 6 �[h^�fiq_mn�\_cha�/ + 3 - + � Dh�nb_�\cl^m�\_fihacha�ni�[hcg[f�̀ __^�aliojm�nb_�]`o,�a�%fia�

fi&�i`�d_dohc� nb_� p[fo_m�l[ha_^�`lig� / + 3 5 � ni�1 + 5 0 + � Ail�nb_�\cl^m�ch�nb_�jf[hn�`__^�alioj�nb_�

]`o,�a�%fia� )i & � i`�d_dohc)�nb_�bcab_mn�p[fo_�\_cha�0 + 5 - � [h^�fiq_mn�/ + 3 - + � Ob_�]`o,�a�%fia� )i & � i`

. . 0
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]lij� i`�\cl^m� \_fihacha� ni�gcr_^� `__^�alioj� nb_� p[fo_� l[ha_^� `lig� / + 3 - � ni� 0 + 3 0 + � Ob_�

]ill_mjih^cha�g_[h�p[fo_�i`�\cl^m�\_fihacha�ni�[hcg[f�`__^�alioj� nb_�bcab_mn�p[fo_�i`�0 + - / �

[h^�fiq_mn�\_cha�/ + 3 5 + � Dh�nb_�][m_�i`�\cl^m�\_fihacha�ni�jf[hn�`__^�alioj�nb_�]`o,�a� %fia� )i & �

p[fo_� l[ha_^�`lig�/ + 3 - � ni�0 + / 5 +

Oi�^_n_lgch_�c`�nb_l_�q[m�[hs�mcahc`c][hn�̂ c``_l_h]_�ch�nb_�chn_mnch[f�]ifihct[ncih�i`�

>+�PKPYSO� ch�nbl__� `__^�aliojm�nb_�^[n[�q_l_�[h[fst_^�\s�[�Hcr_^�gi^_f�jli]_^ol_�%N<N�

Dhmncnon_)�Dh]+)�.662&+Ob_�mn[ncmnc][f�gi^_f�_p[fo[n_^�nb_�]f[mm_m�%ila[h)�`__^�[h^�\cl^&�ch�nbl__�

f_p_fm�[a[chmn�]ifihct[ncih�%]`fc,a&+�Ob_�n_mnm�i`�̀ cr_^�_``_]nm�q_l_�ih�`__^)�ila[h�[h^�ila[h*�

`__^+�M_mc^o[f�]igjih_hnm�q_l_�[h[fst_^�omcha�nb_�Phcp[lc[n_�jli]_^ol_m�%N<N�Dhmncnon_)�

Dh]+)� .662&�`il�me_qh_mm)�eolnimcm�[h^�hilg[fcns+�Ob_�l_mofnm�[l_�mbiqh�ch�O[\f_�/+.1+�Ob_�

g_[h�]ifihct[ncih�i`�>+�PKPYSO�]`o,�a� %fia� )i&�ch�nb_�]_][�i`�\cl^m�ch�nb_�gcr_^)�jf[hn�[h^�

[hcg[f�̀ __^�aliojm�q_l_�2+54)1+65�[h^�3+06�l_mj_]ncp_fs+�Ob_�]ill_mjih^cha�p[fo_m�̀ il�d_dohc�

q_l_�0+/6)/+56�[h^�0+14�l_mj_]ncp_fs+�Ob_�p[fo_m�`il�]lijm�q_l_�0+-5)/+62�[h^�/+5/�ch�nb_�

l_mj_]ncp_�`__^�aliojm+�Ob_�G_[mn�Nko[l_�H_[h�p[fo_m�i`� ]ifihct[ncih� ]`cc,�a� %fia� )i&�i`�

p[lciom�ila[hm� ch�nb_� `__^�aliojm�qbc]b�mbiq_^�mcahc`c][hn�^c``_l_h]_m�q_l_�al[jb_^�%Aca�

/+/&+�Alig�nb_�^[n[�[h[fsmcm�cn�q[m�_pc^_hn�nb[n�nb_� _``_]n�i`�̀ __^�q[m�hin�ch^_j_h^_hn�\on�

q[m�^_j_h^_hn�ih�nb_�ila[h�]ofnol_^+�Ob_�_``_]n�^o_�ni�^c``_l_h]_m�ch�`__^� q[m� mcahc`c][hn�

ch�nb_�][m_�i`�nb_�]_][f�]ifihct[ncih�i`�3'�PKPYSO� \on�nb_�_``_]nm�q_l_�hihmcahc`c][hn�ch�nb_�

][m_m�i`�d_dohog�[h^�]lij+�Ob_�\cl^m�`_^�jf[hn�\[m_^�^c_n�b[^�nb_�fiq_mn�]_][f�]ifihct[ncih�

i`�>�PKPYSO�ch�]igj[lcmih�ni�inb_l�`__^m+
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JUV`Y�,(++(�9c`cb]nUh]cU�QWZi)�[�"`c[&c#R�cZ�9(�PKPYSO�]b�WYWia�cZ�]bX]j]XiU`�W\U``Yb[YX�V]fXg

"�b�5�.*#�ZYX�X]ZZYfYbh�X]Yhg(

]`o,�a� %fia�.-�&�i`�]_][�i`�\cl^m�i`�̀ __^�aliojm

Hcr_^�%h9�.1& <hcg[f�%h�9�.1& Kf[hn�%h�9�./&

2+611 3+25- 2+43.
3+22. 3+530 0+601
3+/12 3+133 2+4.3
3+//4 3+/36 3+363
2+235 3+103 2+//2
3+/6- 3+3/6 0+4/0
3+-53 3+203 2+/65
2+6/6 2+545 1+./-
2+12- 2+4.3 0+415
2+130 3+2/. 2+415
2+06/ 3+15- 2+-/2
3+-.4 2+4.0 1+462
2+635 3+365
2+/-6 3+35.

G_a_h^m7�Hcr_^7�\cl^m�`_^�gcr_^�̂ c_n8�<hcg[f7�\cl^m�̀ _^�[hcg[f�jlin_ch�\[m_^�̂ c_n�[h^�Kf[hn7�

\cl^m�`_^�jf[hn� jlin_ch�\[m_^�^c_n)�]`cc,a8�]ifihs�`ilgcha�ohcnm,a+
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JUV`Y�,(+,(�9c`cb]nUh]cb�QWZi)[�"`c[&[#R�cZ�̂Y^ibia�cZ�]bX]j]XiU �̀V]fXg�"�b�5�.*#�ZYX�X]ZZYfYbh

X]Yhg(

]`o,�a�%fia� ) i & � i`�d_dohc�\cl^�i`�̀ __^�aliojm

Hcr_^�%�h�9�.1&' <hcg[f�%�h�9�.1&' Kf[hn�%�h9 �./&'

0+4.3 1+-./ /+6/1
0+5.3 0+35/ /+621
1+.6- 1+504 0+5-4
1+.03 0+/02 /+616
1+-35 1+-1. /+320
0+52. 0+-23 /+616
0+660 /+351 /+36-
/+3-/ 0+/.4 /+3-/
/+616 0+-63 /+33/
0+-3- /+452 /+35.
/+41- /+644
/+343 0+6.0
0+--- 0+-35

G_a_h^m7�Hcr_^7�\cl^m�\_fihacha�ni�gcr_^�jlin_ch�\[m_^�^c_n8�<hcg[f7�\cl^m�\_fihacha�ni�

[hcg[f�jlin_ch�\[m_^�̂ c_n�[h^�Kf[hn7�\cl^m�\_fihacha�ni�jf[hn�jlin_ch�\[m_^�̂ c_n)�]`o,a8�]ifihs�

`ilgcha�ohcnm,�a+�'�ila[hcmgm�q_l_�l_]ip_l_^�`lig�.0�\cl^m�_[]b�[h^�''� `lig� .-�ihfs+
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JUV`Y�,(+-(�9c`cb]nUh]cb�QWZi)[�=c[]c#R�cZ�Wfcd�cZ�]bX]j]XiU �̀V]fXg�"�b�5�.*#�ZYX�X]ZZYfYbh

X]Yhg(

]`o,�a�%fia� )i&� i`�]lij�i`�\cl^m�`__^�aliojm

Hcr_^�%�h�9�.1&' <hcg[f�%�h�9�.1&'' Kf[hn�%�h�9�./&'''

0+303 0+-/. 0+/50
0+/3- /+35. /+434
0+/24 /+355 /+664
0+3-2 /+4/3 0+/.1
0+-1. /+644 /+3-/
0+52. /+616
/+3-/ 0+-.4
/+613
/+365
/+415
/+3-/

ÄG_a_h^m7�Hcr_^7�\cl^m�\_fihacha�ni�gcr_^�jlin_ch�\[m_^�^c_n8�<hcg[f7�\cl^m�\_fihacha�ni�

[hcg[f�jlin_ch�\[m_^�̂ c_n�[h^�Kf[hn7�\cl^m�\_fihacha�ni�jf[hn�jlin_ch�\[m_^�̂ c_n)�]`fc,a8�]ifihs�

`ilgcha�ohcnm,�a+�'�ila[hcmgm�cmif[n_^�`lig�..� \cl^m)�''�ila[hcmgm� l_]ip_l_^�`lig�4�\cl^m�

[h^�'''2�\cl^m�ihfs+
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JUV`Y�,(+.(�7bU`mg]g� cZ�WZr)�[�cZ�9(�PKPYSO�]b�jUf]cig�cf[Ubg�cZ�V]fXg�"�b�5�.*#�ZYX�X]ZZYfYbh

X]Yhg(

A__^

alioj

Jla[h >ifihct[ncih�]`o,a

%fiaci&

GN�H_[h� N@

>ih`c^_h]_�

Dhn_lp[f�%62"&

O

p[fo_

Kl:O

>_]og 2+5464 -+.163 2+2531*3+.40- 06+0 -+--.

Hcr_^ E_dohog 0+/620 -+.221 /+66-4*0+3--- /.+/ -+--.

%-9.1& >lij 0+-543 -+.36. /+423.*0+1.6/ .5+0 -+--.

>_]og 1+65/5 -+.23/ 1+3433*2+/56- 0.+6 -+--.

Kf[hn E_dohog /+560/ -+.4-. /+2265*0+//33 .4+- -+--.

% - 9 ./& >lij /+62.3 -+/03 /+1555*0+1.10 ./+2 -+--.

>_]og 3+06-6 -+.113 3+.-41*3+3410 11+/ -+--.

<hcg[f E_dohog 0+144. -+.223 0+.4/.*0+45/. //+0 -+--.

%-9.1 & >lij /+5//5 -+/--/ /+10-0*0+/.20 .1+. -+--.
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Aca+� /+/+� >igj[lcmih� i`�g_[h� ]`o,a� i`� ]ifihct[ncih� %fia)i&� i `�>+� PKPYSO� ch� ^c``_l_hn�

a[mnlichn_mnch[f�ila[hm�i`�\cl^m�`_^�^c``_l_hn�^c_nm+

0

/

.

-

,. -

ila[hm

G_a_h^m7�Jh�nb_�S�[rcm)�.� l_jl_m_hnm�nb_�ila[h)�]_]og8�/�d_dohog�[h^�0� ]lij+�Jh�nb_�T�[rcm�

]`o� l_jl_m_hnm� nb_� ]ifihct[ncih� i`�>+�PKPYSO� _rjl_mm_^� ch� ]ifihs� `ilgcha� ohcnm,a� %Dia)i&+

>ihnchoiom�fch_�%�á�&�l_jl_m_hnm�gcr_^�`__^8�\lie_h�fch_�% *******&�jf[hn�`__^�[h^�^inn_^�fch_

%+++++ &�[hcg[f�`__^+
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,(.(�:]gWigg]cb

,(.(+(�?gc`Uh]cb�UbX�]XYbh]Z]WUh]cb�cZ�-=GJOFI>=?MAK

<fnbioab�3GRU\QTHGIXKV�[l_�o\ckocniom�[h^�jl_m_hn�ch�f[la_�hog\_lm� ch�nb_�chn_mnch[f�nl[]nm�

i`�\cl^m�[h^�inb_l�[hcg[fm�nb_�cmif[ncih�i `�nb_m_�ila[hcmgm�jim_m�]_ln[ch�jl[]nc][f�̂ c``c]ofnc_m+�

Dn�l_kocl_m�mj_]c[f�g_^c[�[h^�ch]o\[ncih�]ih^cncihm+�Ob_�m_f_]ncp_�g_^c[�om_^�`il�cmif[ncih�

mbiof^� ]ihn[ch� [�]ig\ch[ncih�i`�[hncgc]li\c[f� [a_hnm� ni� qbc]b�3GRU\QTHGIXKV� mjj+� [l_�

l_mcmn[hn�[fiha�qcnb�[a_hnm�ni�mojjl_mm�nb_�aliqnb�i`�s_[mnm�[n�]ill_]n�jlijilncihm+� Kli\f_gm�

_h]iohn_l_^�ch�nb_�cmif[ncih�jli]_mm�q_l_�%�.�&�nb_�ip_laliqnb�i`�mq[lgcha�]ifihc_m�i`�jlin_om�

mjj+�[h^�%/&�mjl_[^cha�i`�3GRU\QTHGIXKV� ih�nb_�jf[n_�qcnbion�`ilgcha�ch^cpc^o[f�]ifihc_m+�

Dn�q[m�̀ ioh^�om_`of� ni�i\m_lp_�nb_�jf[n_m�`il�nb_�aliqnb�i`�3GRU\QTHGIXKV� cgg_^c[n_fs�[`n_l�

ch]o\[ncih�`il�/1�biolm)�ni�jl_p_hn�nb_�mq[lgcha�aliqnb�i`�jlin_om�mjj+�nb[n�g[s�chn_l`_l_�

qcnb� nb_� cmif[ncih+� Njl_[^cha�i`�]ifihc_m� q[m�^o_� ni� nb_�gincfcns�i`�nb_�ila[hcmg� ch� nb_�

jl_m_h]_�i`�gicmnol_�[h^�nbcm�q[m�jl_p_hn_^�\s�ch]o\[ncha�nb_�jf[n_m�[n�04}�>� `il�[�]iojf_�

i`�biolm� \_`il_� jf[ncha� ni� l_^o]_� nb_� gicmnol_+� Dh� [� jl_pciom� mno^s� nb_� jl_p[f_h]_� i`�

3GRU\QTHGIXKV�ch�]bc]e_hm�mf[oabn_l_^�ch�Klch]_�@^q[l^�Dmf[h^�q[m�̂ _n_lgch_^�ni�\_�[lioh^�

2.+2"�%<bg_^�_n�[f+)�.663&+�Ob_s�b[p_�[fmi�l_jiln_^�nb[n�nb_�3'�PKPYSO�q[m�nb_�jl_^igch[hn�

mj_]c_m)�qcnb�[�l[n_�i`�[\ion�52"�[h^�nb_�l_mn�>+�ITQO'

>b[l[]n_lcmnc]m� mo]b� [m� aliqnb� [n� bcab_l� ch]o\[ncih� n_gj_l[nol_)� ]ofnol[f)�

giljbifiac][f�[h^�mn[chcha�]b[l[]n_lcmnc]m)�cggohifiac][f�n_mnm�[h^�m_hmcncpcns�ni�[hnc\cinc]m�

q_l_� om_^� ni� c^_hnc`s� 3GRU\QTHGIXKV� mjj+� Ob_� n_mn� om_^� `il� mj_]c_m� ^c``_l_hnc[ncih� ch�

3GRU\QTHGIXKV�cm�bcjjol[n_�bs^lifsmcm8�nbim_�jimcncp_�[l_�^_mcah[n_^�[m�>+�PKPYSO�[h^�nbim_�

h_a[ncp_�[m�>+�ITQO'
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,(.(,(�F]`ch�ghiXm

Ob_�joljim_�i`�nb_�jcfin�mno^s�q[m�ni�[m]_ln[ch�nb_�]ifihct[ncih�jin_hnc[f�i`�nb_�mnl[ch�

om_^�ni�chi]of[n_� nb_�\cl^m+�Dn�q[m�i\m_lp_^�nb[n�nb_�mnl[ch�m_f_]n_^� l_[^cfs�]ifihct_^�nb_�BD�

nl[]n� i `�\cl^m� [m� _pc^_h]_^� `lig� nb_� `_][f� mb_^^cha+� Obcm� q[m� cgjiln[hn� \_][om_� mig_�

hih]ifihctcha�mnl[chm�i`�>+�PKPYSO�[fmi�_rcmn+�Ob_� jcfin�mno^s�q[m�h__^_^�ni� ^_n_lgch_�nb_�

ihm_n� [h^� ^ol[ncih�i`�mb_^^cha� `iffiqcha� [� mchaf_� il[f� chi]of[ncih� i`�>+�PKPYSO'� Dn� q[m�

jimmc\f_�ni�l_]ip_l�ila[hcmgm�\_achhcha�nb_�̀ iffiqcha�̂ [s�i`�]b[ff_ha_�[h^�mo\m_ko_hn�̂ [sm�

ohncf� nb_�_h^�i`�nb_�nlc[f�`lig�nqi�\cl^m�qbc]b�q_l_�il[ffs�a[p[a_^+�Ob_�mb_^^cha�j[nn_lh�

i\m_lp_^�q[m�]ihnchoiom+�Ob_�\cl^m�nif_l[n_^�nb_�]b[ff_ha_�̂ im_�i`�nb_�ila[hcmgm�p_ls�q_ff�

[h^� ^c^� hin� _rbc\cn� [hs� cff� _``_]nm� il� ^c[llb_[� [`n_l� nb_� jli]_^ol_+� >ib[\cn[ncih� i`�[�

hihch`_]n_^�\cl^�[fiha�qcnb�ch`_]n_^�\cl^m�jli^o]_^�`_][f�mb_^^cha�[h^�]ifihct[ncih�[`n_l�

[\ion� ./� ^[sm+� <fnbioab� nb_� m[g_�^im_�q[m� [^gchcmn_l_^� ni� \inb�\cl^m)� nb_� chn_hmcns�i`�

mb_^^cha�q[m�`ioh^�ni�\_�bcab�ch�ih_�\cl^�[h^�gi^_l[n_�ch�nb_�inb_l�\cl^+�Ob_�chn_hmcns�i`�

mb_^^cha�g[s�]ill_f[n_�q_ff�qcnb�nb_�̂ _al__�i`�chn_mnch[f�]ifihct[ncih+�Obcm�q[m�[fmi�_pc^_hn�

ch�nb_�l_mofnm�i`�nb_�ko[hncn[ncp_�]ofnolcha�i`�ila[hcmgm�`iffiqcha�h_]lijms+�Ob_l_`il_)�nb_�

^_al__�i`�̀ _][f�mb_^^cha�i`�nb_�ila[hcmg�[m�^_n_lgch_^�\s�]fi[][f�mq[\�]ofnolcha�g[s�m_lp_�

[m�[�hihchp[mcp_�g_nbi^�ni�[m]_ln[ch�nb_�^_al__�i `�chn_mnch[f�]ifihct[ncih�ch�fcp_�\cl^m+�Ob_�

bcab_mn�̂ _al__�i`�]ifihct[ncih�[giha�chn_mnch[f�m_ag_hnm�]ofnol_^�q[m�i\m_lp_^�ch�nb_�]_]og)�

`iffiq_^�\s�nb_�d_dohog�[h^�ila[hcmgm�q_l_�l_]ip_l_^�`lig� nb_�]lij�i`�ih_�\cl^�[m�q_ff+�

*',+'�CU]b�ghiXm

Ob_�joljim_�\_bch^�nb_�g[ch�mno^s�q[m�ni�̂ _n_lgch_�biq�`__^m�qcnb�̂ c``_l_hn�jlin_ch�

miol]_m� ch`fo_h]_�nb_�]ifihct[ncih�i`�> �PKPYSO�ch�nb_�chn_mnch[f�nl[]n�i`�\cl^m+�Ob_�n_mncha�i`
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`__^)� fcnn_l� [h^� [cl� omcha� _hlc]bg_hn� jli]_^ol_m� ^c^� hin� sc_f^� [hs� 3GRU\QTHGIXKV� il�

AGQRTSKQQG'�3GRU\QTHGIXKV�[l_�hin�̀ ioh^�hilg[ffs�ch�̀ l_mb�̀ __^�il�nb_�b[n]b_ls�_hpclihg_hn�

ohfce_�AGQRTSKQQG�`il�qbc]b�`__^�g[s�m_lp_�[m�[�jin_hnc[f�miol]_�i`�ch`_]ncih�%Nn_g)�.66/&+�

Jf^�fcnn_l�][h�m_lp_�[m�[�miol]_�i`�>+�PKPYSO�ila[hcmgm�%B_hca_ilacm�_n�[f+)�.653&�\on�omo[ffs�

`l_mb�fcnn_l�cm�`l__�i`�nb_g�%Hihnlim_�_n�[f+)� .652&+�Ob_�l_mofnm�i`�n_mncha�i`�]bc]em�l[h^igfs�

m_f_]n_^�`il�3GRU\QTHGIXKV�[h^�AGQRTSKQQG� q_l_�[fmi�h_a[ncp_+�Obcm�_hmol_^�nb[n�[ff�\cl^m�

om_^�ch�nb_�mno^s�q_l_�`l__�i`�nb_m_�ila[hcmgm�[h^�^c^�hin�chn_l`_l_�qcnb�]b[ff_ha_�qcnb�>+�

PKPYSO'

M_]_hn�mno^c_m� moaa_mn_^�nb[n�p_lnc][f�nl[hmgcmmcih� nblioab�]ihn[gch[n_^�_aam�g[s�

jf[s�[�lif_� ch�nb_�nl[hmgcmmcih�i`�3GRU\QTHGIXKV�[m� cn�^i_m�qcnb�AGQRTSKQQG�KSXKVOXOJOW�ch�

jiofnns�%>ir�_n�[f+)� .666�[h^�K_[lmih�_n�[f+)� .663&+�Ob_l_`il_)�cn�q[m�h_]_mm[ls�ni�g[e_�mol_�

nb[n�nb_�]bc]em�om_^�ch�nb_�mno^s�q_l_� `l__�i`�>+�PKPYSO'�Ob_�jl_^igch[hn�miol]_�i`�3'�PKPYSO�

ch`_]ncih�ch�nb_�`[lg�cm�nblioab�nb_�q[n_l�mojjfs�%K_[lmih�_n�[f+)�.660&+�Nn_lcfct[ncih�i`�q[n_l�

\s� [oni]f[pcha� _hmol_^� nb[n� nb_� \cl^m� ^c^� hin� a_n�3GRU\QTHGIXKV� `lig� ^lchecha� q[n_l+�

3GRU\QTHGIXKV� [l_�omo[ffs�[]kocl_^�^olcha�nb_�m_]ih^�il�nbcl^�q__e�i`�nb_cl�fc`_�nblioab�

]ihn[]n�qcnb�_hpclihg_hn[f�`igcn_m+� Oi�jl_p_hn�]limm�]ihn[gch[ncih�i`�nb_�ila[hcmg�`lig�

nb_�ch`_]n_^�\cl^m�ni�nb_�]ihnlif�\cl^m)�mnlc]n�\cim_]olcns�jlini]ifm�q_l_�i\m_lp_^+�Ii�>+�PKPYSO�

q[m�l_]ip_l_^�̀ lig�nb_�]fi[][f�mq[\m�[h^�nb_�chn_mnch[f�ila[hm�i`�nb_�]ihnlif�\cl^m�moaa_mncha�

nb[n�[^b_l_h]_�ni�aii^�m[hcn[ls�jlini]ifm�[h^�mnlc]n�\cim_]olcns�g_[mol_m�]iof^�_``_]ncp_fs�

jl_p_hn� nb_� ]ifihct[ncih�i`�nb_m_�ila[hcmgm� ch�\cl^m+� =on� nbcm� cm� hin�p_ls� jl[]nc][\f_� ch�

`[hhcha�mcno[ncihm+

Ob_�̀ c_f^�mnl[ch�i`�>sa,oh,� `icg^�][j[\f_�i`�]ifihctcha�\cl^m�qcnbion�jli^o]cha�[hs
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[^p_lm_�b_[fnb�_``_]nm� ch�nb_�jcfin�mno^s�q[m�om_^�`il�nb_�g[ch�mno^s�[fmi+�<�`_q�giln[fcnc_m�

i\m_lp_^�̂ olcha�nb_�]iolm_�i`�nb_�nlc[f+�Ob_m_�i]]oll_^�mjil[^c][ffs�[h^�q_l_�qcnbch�[]]_jn_^�

fcgcnm+�Ob_�giln[fcnc_m�q_l_�mo\d_]n_^�ni�[� ^_n[cf_^�h_]lijms�]ih^o]n_^�ch�nb_�jimn�giln_g�

liig�i`�nb_� <Q>+�Ach^cham�i `�nb_�h_]lijms�q_l_� ch]c^_hn[f�%pc^_�[jj_h^cr�>&+

Ob_�q_cabn�a[ch�ch�\cl^m�`_^�nb_�nbl__�^c``_l_hn�̂ c_nm�q_l_�hin�mcahc`c][hnfs�^c``_l_hn+�

Obcm�[mmol_^�nb[n�[ff� \cl^m� ch�[ff� `__^�aliojm�al_q�_ko[ffs�q_ff�[h^�b_h]_�^c``_l_h]_m� ch�

honlcncih[f�mn[nom�i`�[hs�\cl^m�ch�nb_�^c``_l_hn�`__^�aliojm�^c^�hin�ch`fo_h]_�nb_�]ifihct[ncih�

i`�nb_m_�ila[hcmgm+

Ho]om�]ifihctcha�ila[hcmgm�a_h_l[ffs�mbiq�[�n_h^_h]s�ni�[^b_l_�ni�[fach[n_�[h^�mi�

nb_�om_�i`�][f]cog�[fach[n_�mq[\m�`il�nb_�l_]ip_ls�i`�>+�PKPYSO� `lig�nb_�]fi[][�i`�\cl^m�q[m�

`ioh^�om_`of+�>+�PKPYSO�q_l_� hin� cmif[n_^�\_`il_�_rj_lcg_hn[f� ch`_]ncih�i`�nb_�\cl^m+�Obcm�

jlipc^_^� [^^cncih[f�_pc^_h]_�nb[n�nb_�\cl^m�om_^�ch�nb_�mno^s�q_l_�`l__�i `�nb_m_�ila[hcmgm+�

Ob_�chi]ofog�jl_j[l_^�]ihn[ch_^�[jjlircg[n_fs�.-']`fc,�gG�[h^�_[]b�\cl^�q[m�acp_h�-+2�gG�

i`� nb_�chi]ofog+�<�]b[ff_ha_�^im_�i`�-+2�gG�i`�[h�chi]ofcoh�]ihn[chcha�.-'�]`o,�\cl^�q[m�

`ioh^� [^_ko[n_� `il�]ifihct[ncih� ch� nbcm� mno^s� [h^� [al__^�qcnb�jl_pciom� mno^c_m� \s� inb_l�

chp_mnca[nilm�qbi�b[^�`ioh^�nb[n�]bc]em� .*�0�^[sm�if^�q_l_�omo[ffs�]ifihct_^�\s�> �PKPYSO�

qb_h�]b[ff_ha_^�qcnb� .�J$'�*.-'� ]`o�%N[hs[f�_n�[f+)� .651�[h^� Nn_g�_n�[f+)� .655&+�Ciq_p_l)�

N]bi_hc� [h^�?isf_)� %.66/&� i\m_lp_^� nb[n� 5*� 6� ^[s�if^�]bc]em� h__^_^� .-'� *� .-$à� ]`o� `il�

[^_ko[n_� ]ifihct[ncih+� Ob_� l_[mih� `il� nbcm� ]iof^� \_� nb[n� ]ifihct[ncih�i`�]bc]em� g[s� \_�

[``_]n_^�\s�g[hs�̀ []nilm�[h^�j_lb[jm�if^_l�\cl^m�g[s�h__^�gil_�ila[hcmgm�`il�]ifihct[ncih+�

Aiffiqcha�ch`_]ncih)�cn�q[m�jimmc\f_�ni�l_]ip_l�ila[hcmgm�`lig�\cl^m�/1�biolm�[`n_l�ch`_]ncih�

[h^�[\ion�50+0"�i`�\cl^m�q_l_�̀ ioh^�mb_^^cha�ila[hcmgm�ch�nb_cl�]fi[][+�=cl^m�ch�nb_�]ihnlif
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alioj�^c^�hin�_r]l_n_�[hs�ila[hcmgm�moaa_mncha�nb[n�nb_m_�\cl^m�^c^�hin�b[l\il�[hs�>+�PKPYSO'�

@mn[\fcmbg_hn�i`�ila[hcmgm�ch�nb_�chn_mnch[f�nl[]n�l_mofnm�ch�_rn_hmcp_�̀ _][f�_r]l_ncih�%�R_feim)�

.651&)�mi� `_][f�mb_^^cha�[h^�l_]ip_ls�i`�ila[hcmgm�`lig�nb_�]fi[][�ch^cl_]nfs� l_`f_]n�nb_�

chn_mnch[f� ]ifihct[ncih+� =on� [ff� \cl^m� ^c^� hin� _r]l_n_� nb_� ila[hcmgm� ^olcha� _[]b� m[gjf_�

]iff_]ncih�ohc`ilgfs�il�[n�nb_�m[g_�l[n_+�<�lcmcha�[h^�̀ [ffcha�j[nn_lh�q[m�i\m_lp_^�ch�nb_�̀ _][f�

mb_^^cha�i`�ila[hcmgm+�Obcm�[al__^�qcnb�nb_�l_jiln�i`�<]b_h�_n�[f+�%.665&�qbi�moaa_mn_^�[�

]s]fc]cns� ch� nb_cl� mb_^^cha+� Ob_� _r[]n� l_[mih� `il� nbcm� j[nn_lh� cm� hin� ]f_[lfs� oh^_lmnii^+�

<fnbioab�nb_l_�q[m�hi�mcahc`c][hn�^c``_l_h]_�ch�nb_�mb_^^cha�i`�ila[hcmgm�ch�^c``_l_hn�^c_n�

aliojm)� nb_�j_l]_hn[a_�i`�\cl^m�mb_^^cha�>+�PKPYSO�q[m� `ioh^�ni�\_�f_mm� ch�\cl^m� `_^�jf[hn�

jlin_ch�\[m_^�`__^�niq[l^�nb_�g[le_ncha�[a_�i`�\cl^m+�Obcm�i\m_lp[ncih�g[s�\_�mcahc`c][hn�

\_][om_�nbcm�l_^o]ncih� l_`f_]nm�l_^o]_^�chn_mnch[f�]ifihct[ncih�qbc]b�g_[hm�l_^o]_^�lcme�`il�

][l][mm�]ihn[gch[ncih+

Ob_� cmif[n_m� l_]ip_l_^� `lig� \cl^m� \_fihacha� ni� ^c``_l_hn� `__^� aliojm� q_l_�

]b[l[]n_lct_^� \s� p[lciom� n_mnm� mo]b� [m� al[g� mn[chcha)� irc^[m_)� ][n[f[m_)� bcjjol[n_)� f[n_r�

[aafonch[ncih�[h^�m_hmcncpcns�ni�[hnc\cinc]m�[h^�q_l_�]ih`clg_^�[m�3GRU\QTHGIXKV�PKPYSO'�Ob_�

cmif[n_m�q_l_�mo\d_]n_^�ni�\cinsjcha�[h^�m_linsjcha� [n�[�h[ncih[f�l_`_l_h]_� f[\il[nils� `il�

_hn_lc]�j[nbia_hm+� Ob_�]b[ff_ha_�mnl[ch�[h^�62"�i`�cmif[n_m�l_]ip_l_^�`lig�nb_�\cl^m�q_l_�

l_jiln_^�[m�\cinsj_�DQ�m_linsj_m�CN�- 7 /. )- 7 /6+�=on� 2"�i`�cmif[n_m�l_]ip_l_^�\_fiha_^�ni�

\cinsj_�DD�m_linsj_�CN�-7/ +�<]]il^cha�ni�nb_�Gcil�%CG&�m]b_g_�nb_�mnl[ch�om_^�̀ il�]b[ff_ha_�

[h^�42"�i`�cmif[n_m�l_]ip_l_^�q_l_�l_jiln_^�[m�CG�ohnsj_[\f_)�2"�ni� CG�1�[h^�/-"�ni�CG�

1-+�<]]il^cha�ni�C[hhch_h�_n�[f+�%.666&�a_hinsjc]�[h^�jb_hinsjc]�]b[ha_m�ch]fo^cha�]b[ha_�

ch�m_linsj_m�i]]ol�[`n_l�j[mm[a_�i`�3'�PKPYSO�nblioab�]bc]e_h�chn_mnch_+�<\ion�62"�i`�cmif[n_m
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q_l_�`ioh^�c^_hnc][f�ni�nb_�mnl[ch�om_^�`il�]b[ff_ha_)�[]]il^cha�ni�nb_�\cinsjcha�[h^�K_hh_l�

C_[n�Nn[\f_� m_linsjcha� m]b_g_m+�Ob_� l_[mih�`il�nb_� cmif[n_m� \_cha�ohnsj_[\f_� ch�nb_�CG�

m]b_g_�cm�hin�ehiqh+�Jh_�jimmc\f_�l_[mih�g[s�\_�nb_�ch]igjf_n_�]ip_l[a_�i`�[ff�_rcmncha�

m_linsj_m�\s�nb_�CG�%Gcil&�m]b_g_+�3GRU\QTHGIXKV�m_linsj_m�[l_�hin�mj_]c_m�mj_]c`c]8�mig_�

nsj_m�b[p_�\__h�`ioh^�ch�\inb�3'�PKPYSO�[h^�>+�ITQO'�Ob_�ch`fo_h]_�i`�_hpclihg_hn[f�`[]nilm�

ih�nb_�mn[\cfcns�i`�gimn�i`�nb_m_�jb_hinsjc]�jlij_lnc_m�cm�[�g[dil�q_[eh_mm�i`�nb_m_�n_]bhcko_m�

%T[h�_n�[f+)� .66.&+�Kb_hinsjc]�n_]bhcko_m�b[p_�[�bcab�hihnsj_[\f_�l[n_�ch�p_n_lch[ls�cmif[n_m�

%I_q_ff�[h^�R[a_h[l)�/---&+�=s�c^_hnc`scha�\inb�nb_�CN�[h^�CG�[hnca_hm)�nb_�̂ cm]lcgch[ncha�

jin_hnc[f�\_nq__h�̂ c``_l_hn�mnl[chm�]iof^�\_�[]bc_p_^�ohfce_�qb_h�[�mchaf_�[hnca_h�cm�c^_hnc`c_^�

%Cii^�_n�[f+)� .655&+�>ig\ch[ncih�n_mncha�[ffiqm�l_]iahcncih�i`�b_n_lia_h_cns�[giha�mnl[chm�

]ifihctcha�]bc]e_hm�%Ndial_h�[h^�F[cdm_l)� .656&+

Dn�q[m�jimmc\f_�ni�l_]ip_l�>+�PKPYSO� `lig�nb_�]_]og�i`�[ff�\cl^m�\_fihacha�ni�[ff�`__^�

aliojm+�Ob_�]ifihct[ncih�V]`o,�a�%fia�)i & W � i`�]_][�l[ha_^�̀ lig�1+6�ni�3+0+�Ob_�]_]og�b[m�\__h�

^_m]lc\_^�[m�nb_�g[dil�mcn_�i`�]ifihct[ncih�i`�3'�PKPYSO'�Ob_�bcab_mn�]ifihct[ncih�i\m_lp_^�

\_cha�ch�nb_�[hcg[f� `__^�alioj�[h^�nb_�fiq_mn� ch�nb_�jf[hn�`__^�alioj+� Ob_�^[n[�ih�]_][f�

]ifihct[ncih�[al__^�qcnb�jl_pciom�l_jilnm�qbc]b�l[ha_^�`lig�1+-� fia�)i�ni�4+-� fia�)i� %?isf_)�

.66.� [h^�<]b_h�_n�[f+)� .665&+�Ob_�]ifihct[ncih�%]`o,�a&�l[ha_^�`lig�/+5�ni�0+1� %fia�)i & � ch�nb_�

][m_�i`�d_dohc�i`�\cl^m�\_fihacha�ni�nb_�nbl__�`__^�aliojm)�nb_�bcab_mn�\_cha�ch�nb_�[hcg[f�`__^�

alioj�[h^�fiq_mn�ch�jf[hn�`__^�alioj+

=sl^�_n�[f+�%.665&�b[p_�l_jiln_^�nb[n�nb_s�]iof^�cmif[n_�3GRU\QTHGIXKV�̀ lig�nb_�]lijm�

i`� 4�q__e�if^�\cl^m�[n�[�mcahc`c][hnfs�^c``_l_hn�`l_ko_h]s�nb[h�`lig�nb_�]_][+�Ob_s�mno^c_^�

nb_� _``_]nm� i`� `__^� qcnb^l[q[f� jlcil� ni� jli]_mmcha� i`�\licf_l� \cl^m� ih� nb_� l_]ip_ls� i`
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>[gjsfi\[]n_lm�`lig�nb_�]lij�[h^�`ioh^�nb[n�nb_l_�q[m�[�mcahc`c][hn�]U�/�-+-/2&�ch]l_[m_�ch�

nb_�]ihn[gch[ncih�i`�]lijm�ch�\cl^m�qcnb^l[qh�̀ lig�̀ __^�nb[h�nbim_�̀ ocf`_^+�Dh�[hinb_l�mno^s)�

nb_�[p_l[a_�]iohnm�i`�>+�PKPYSO�ch�nb_�]lij�i`�\cl^m�l_jiln_^�q_l_�/+6�r�.-X�]`o,�a�%<]b_h�_n�

[f+)� .665&+�Ciq_p_l)� hi�ch`ilg[ncih�cm�[p[cf[\f_�ih� biq�nb_m_�ila[hcmgm�a_n�chni�nb_�]lij�

i`�\cl^m+�Dh�nbcm�nlc[f�cn�q[m�i\m_lp_^�nb[n�bcab_l�hog\_l�i`�>+�PKPYSO�]iof^�\_�l_]ip_l_^�`lig�

nb_�]lijm�i`� \cl^m+�Ob_�g_[h�]`cc,�a� %fia� )i&�i`�]lij�i`�\cl^m� ch�nb_�^c``_l_hn�`__^�aliojm�

l[ha_^�`lig�/+5�ni�0+.)�nb_�bcab_mn�\_cha�ch�nb_�gcr_^�`__^�alioj�[h^�fiq_mn�ch�nb_�[hcg[f�

`__^� alioj+� Ob_l_`il_)� `olnb_l�mno^c_m�[l_� h__^_^� ni� [m]_ln[ch�qb_nb_l�nbcm� cm� [h�_rn_lh[f�

]ihn[gch[ncih�%bohals�\cl^m�qcnb�[�pil[]ciom�[jj_ncn_�cha_mncha�`_][f�g[nn_l�il� fcnn_l� qb_h�

`__^� cm�qcnb^l[qh&�il�[h�[]no[f� ]ifihct[ncih+� Obcm� cm� cgjiln[hn� \_][om_�nb_�jin_hnc[f� `il�

][l][mm� ]ihn[gch[ncih� `lig� ]lijm� cm� [m� bcab�[m� nb[n�i`�]_][�^o_� ni� nb_cl�lojnol_� ^olcha�

jli]_mmcha+

,(.(-(?(� :]Yh�UbX� Wc`cb]nUh]cb

Ob_�[jjli[]b�n[e_h�ch�nbcm�mno^s�q[m�ni�]ig\ch_�nb_� ch`ilg[ncih�[p[cf[\f_�ih�nb_�

ohcko_�`_[nol_m�i`�3GRU\QTHGIXKV�]ifihct[ncih�ch�nb_�chn_mnch[f�nl[]n�i`�\cl^m�qcnb�iol�]oll_hn�

ehiqf_^a_� i`� ^ca_mncih� ch� \cl^m� [h^� _``_]nm� i`�^c_n[ls� `[]nilm� ih� nb_� ]ifihct[ncih� i`�

gc]liila[hcmgm)� ch�il^_l�ni�_rjficn�nb_m_�ni�iol�[^p[hn[a_�ni� l_^o]_�nb_�]ifihct[ncih�i`�

nb_m_�ila[hcmgm� ch�nb_�chn_mnch[f�nl[]n�i`�\licf_l�\cl^m+

3GRU\QTHGIXKV� [l_�ohcko_�ch�]_ln[ch�l_mj_]nm�qcnb�l_a[l^�ni�nb_cl�]ifihct[ncih�i`�nb_�

chn_mnch[f�nl[]n�i`�\cl^m+�Ob_s�[l_�_]ifiac][ffs�[^[jn_^�ni�nb_�[pc[h�Bf�nl[]n�[h^�b[p_�m_f_]n_^�

[�mj_]c[f�hc]b_�[m�[�m[`_�b[p_h�`il�]ifihct[ncih�qb_l_�nb_�gc]li_hpclihg_hn[f�`[]nilm�[l_�

`[pil[\f_� `il�nb_cl�molpcp[f�[h^�gofncjfc][ncih+� Ob_�n_gj_l[nol_�i`�\cl^m� cm�]ih^o]cp_� `il
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nb_lgijbcfc]� >[gjsfi\[]n_lm+� Ob_s� ^i� hin� `_lg_hn� il� irc^ct_� ][l\ibs^l[n_m+� Ob_�

gc]li_hpclihg_hn[f� ]ih^cncihm� ch� nb_� ]_][� [l_� ]iha_hc[f� ni� nb_cl� gc]li[_lijbcfc]�

l_kocl_g_hnm�i`�aliqnb+�Ob_�_gjnscha�i`�]_][f�]ihn_hnm�cm�mfiq�[m�j_lcmn[fnc]�[]ncpcns�cm�p_ls�

go]b� l_^o]_^+� Ob_s�]ifihct_� nb_�]_][f�]lsjn�go]om�qcnbion�[nn[]bcha� ni� nb_�gc]lipcffc�

%=__ls�_n�[f+)�.655&+�Ob_m_�ila[hcmgm�[l_�]b_gin[]nc][ffs�[nnl[]n_^�ni�G*�̀ fc]im_)�[�]igjih_hn�

i`�go]ch�[h^�nb_s�][h�oncfct_�go]ch�[m�[�mif_�mo\mnl[n_�`il�aliqnb�%Coab^[bf�_n�[f+)� .655&+

Ob_�ch^ca_hiom�gc]li`fil[�ch�nb_�chn_mnch[f�nl[]n�i`�\cl^m�jf[s�[h�cgjiln[hn�lif_�ch�nb_�

g_n[\ifcmg�i`�aon�fog_h�[h^�]ifihct[ncih�i`�j[nbia_hm�%N[p[a_)� .653&+�Ob_�l_mjihm_�i`�[h�

[hcg[f�ni�[h�ch`_]ncih�^_j_h^m�ih�cnm�cggoh_�mn[nom�qbcf_�nb_�cggoh_�mn[nom� cm�^_j_h^_hn�

ih�cnm�honlcncih[f�mn[nom+�?c_n�[jj_[lm�ni� ch`fo_h]_)�[fiha�qcnb�inb_l�`[]nilm)� l_mcmn[h]_� ni�

ch`_]ncih� \_][om_� mj_]c`c]� honlc_hnm� [l_� cgjiln[hn� ch� _h^i]lch_� l_aof[ncih)� cggoh_� [h^�

mig[nc]�]_ff�`cg]ncih)�[hnc\i^s�jli^o]ncih�[h^�ncmmo_�chn_alcns+�@mj_]c[ffs)�gc]lihonlc_hn�[h^�

[hncirc^[hn� chn_l[]ncihm� g[s� ch]l_[m_� ^cm_[m_� l_mcmn[h]_� nblioab� l_aof[ncha� ]_ffof[l� [h^�

gif_]of[l� jli]_mm_m)� ch]fo^cha� g_g\l[h_� chn_alcns� [h^� `for)� moj_lirc^_� `ilg[ncih� [h^�

f_oei]sn_�`oh]ncih�%O_ha_l^s�_n�[f+)� .650&+� Dh�[^^cncih�ni�^c_n[ls�`[]nilm�mnl_hanb_hcha�nb_�

cggoh_�̀ oh]ncih�[h^�]ihnlc\oncha�ni�̂ cm_[m_�l_mcmn[h]_)�jbsmc]i]b_gc][f�[h^�]igjimcncih[f�

`[]nilm� i`�^c_n� [fmi� ch`fo_h]_� nb_� aliqnb� [h^,il�]ifihct[ncih�i`�gc]liila[hcmgm� ch� nb_�

chn_mnch[f�nl[]n+�Ob_m_�`[]nilm� ch]fo^_�n_gj_l[nol_)�jC)�q[n_l�[]ncpcns)�JM�jin_hnc[f)�honlc_hn�

]ihn_hn� [h^� jl_m_h]_� i`�]_ln[ch� chbc\cnils� mo\mn[h]_m+� Ob_� chn_l[]ncih� \_nq__h� ^c_n� [h^�

gc]liila[hcmgm�g[s�\_�\_h_`c]c[f�ni�nb_�bimn�[n�mig_�ncg_m�\on�b[lg`of�[n�inb_l�ncg_m+�Nig_�

ila[hcmgm�mo]b�[m�5'� ITQO�il�3QTWXVOJOYR�JOLLOIOQK�jl_m_hn�ch�mg[ff�ko[hncnc_m�g[s�ip_laliq�

[n�`[pil[\f_�]cl]ogmn[h]_m�mo]b�[m�jlifiha_^�nl_[ng_hn�qcnb�[hnc\cinc]m)�il�̂ l[mnc]�]b[ha_m
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ch�̀ __^�]igjimcncihm�g[s�jli^o]_�^cm_[m_+�Ob_�gc]li\c[f�^sh[gc]m�i`�nb_�chn_mnch[f�nl[]n�cm�

ch`fo_h]_^�\s�g[hs�̂ c_n[ls�̀ []nilm+� ?c_n�cm�nb_�mo\mnl[n_)�[h^�b_h]_�nb_�]b[l[]n_lcmnc]m�i`�cnm�

]igjih_hnm�\_]ig_�]lo]c[f+�Ob_�̂ c_n�il�mo\mnl[n_�̂ _n_lgch_m�qb[n�ila[hcmg�cm�ni�\_�̀ [pil_^�

il�̂ cm`[pil_^+�D`�ih_�mo\mnl[n_�cm�aliqnb�fcgcncha�[h^�c`�nqi�ila[hcmgm�[l_�fcgcn_^�\s�nb_�m[g_�

mo\mnl[n_)�ihfs�ih_�qcff�\_�`[pil_^�[h^�nb_�inb_l�ila[hcmg�qcff�\_�̀ il]_^�ni�̂ cpc^_�[n�[�mfiq_l�

j[]_�%C[hm_h�[h^�Co\\_f)� .65-&+�<fmi)�nb_�jijof[ncih�i`�gc]liila[hcmgm)�nb_�mj_]c_m�i`�nb_�

bimn� [h^� nb_�gc]li_hpclihg_hn[f� ]ih^cncihm� nb[n�jl_p[cf� ch� nb_� a[mnlichn_mnch[f� nl[]n� [l_�

mcahc`c][hn+�Ob_�gc]li\c[f�_]imsmn_g�i`�nb_�a[mnlichn_mnch[f�nl[]n�cm� p_ls�]igjf_r)�]igjim_^�

i`�boh^l_^m�i`�mj_]c_m)� gimn�i`�nb_g� _cnb_l� b[lgf_mm� il� \_h_`c]c[f� qbcf_� [� `_q�g[s� \_�

j[nbia_hc]+� Dhn_mnch[f� gc]li`fil[� []kocl_^� ^olcha� _[lfc_l� mn[a_m� i`� fc`_� cm� p_ls� go]b�

^_j_h^_hn� ih� `__^cha+� Jh]_� [� `fil[� cm� []kocl_^� [h^� mn[\cfct_^)� p_ls� fcnnf_� ]igjimcncih[f�

]b[ha_m�i]]ol�mo\m_ko_hn� ni�[^p[h]cha�[a_+�A_q�jijof[ncih�i`�ila[hcmgm�[l_�[``_]n_^�\s�

l[^c][f�]b[ha_m�ch�^c_n�\on�nb_�ip_l[ff�]igjimcncih�l_g[chm�mn[\f_�ip_l�ncg_+

Dh�nb_�][m_�i`�\cl^m)�nb_�g[ch�mo\mnl[n_�nb[n�[``_]nm�nb_�gc]li`fil[�ch�nb_�chn_mnch[f�nl[]n�

cm�nb_�][l\ibs^l[n_m�[h^�nbcm�_``_]n�cm�^_j_h^_hn�ojih�nb_�nsj_�i`�][l\ibs^l[n_+�Ob_� l_pc_q�

i`�fcn_l[nol_�moaa_mn_^�nb[n�q[n_l�mifo\f_�][l\ibs^l[n_m�gcabn�ch]l_[m_�gc]li\c[f�[]ncpcns+�Dh�

\cl^m)�[fnbioab�nb_�^ca_mncih�cm�g[chfs�[oni_htsg[nc])� [�fcnnf_�[ffi_htsg[nc]�^ca_mncih�[fmi�

n[e_m�jf[]_�^o_�ni�gc]li\c[f� `_lg_hn[ncih�ch�nb_�]_][+�A_lg_hn[ncih�i`�hih^ca_mnc\f_�^c_n[ls�

mo\mnl[n_m�cm�[�g[dil�g_n[\ifc]�`oh]ncih�i`�gc]li`fil[�%Mi\_l`lic^�_n�[f+)� .662&+�Ob_�jli^o]nm�

i`�`_lg_hn[ncih�[l_� a[m_m� mo]b� [m� bs^lia_h�[h^�][l\ih�^circ^_)� mbiln�]b[ch� `[nns� []c^m�

%N>A<&)�f[]nc]�[]c^)�_nb[hif)�\l[h]b_^�]b[ch�̀ [nns�[]c^m�%=>A<&)�[ggihc[)�[gch_m)�jb_hifm�

[h^�ch^if_m�%Mi\_l`lic^)�_n�[f+)�.662&+�B[m_m�[l_�nb_�g[ch�jli^o]nm�i`�gc]li\c[f�g_n[\ifcmg+�

?_jf_ncih�i`�irsa_h�il�[]]ogof[ncih�i`�][l\ih�^circ^_�]iof^�]b[ha_�JM�jin_hnc[f�[h^�jC+
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Nbiln�]b[ch�`[nns�[]c^m�[l_�nb_�g_n[\ifc]�_h^�jichnm�i`�][l\ibs^l[n_�`_lg_hn[ncih�qbcf_�nb_�

=>A<�l_mofn�`lig�nb_�irc^[ncp_�\l_[e^iqh�i`�[gchi�[]c^m+�Ob_s�[fmi�jf[s�[�g[dil�lif_�ch�

g_n[\ifctcha� jlcg[ls� \cf_� []c^m� nbom� j[lnc]cj[ncha� ch� _hn_lib_j[nc]� l_]s]fcha� [h^� ch� nb_�

g_n[\ifcmg�i`�]bif_mn_lif�%Mi\_l`lic^�_n�[f+)�.662&+�Ob_�jC�i`�fogch[f�]ihn_hnm�\_]ig_�gil_�

[]c^c]�[m�[�l_mofn�i`�jli^o]ncih�i`�][l\irsfc]�[]c^m+

Ob_�g[ch�[cg�\_bch^� nbcm� mno^s�q[m� ni� [m]_ln[ch� biq�^c_nm� nb[n�^c``_l� ch�jlin_ch�

miol]_m� ch`fo_h]_�nb_�]ifihct[ncih�i`�>+�PKPYSO�ch�nb_�chn_mnch[f�nl[]n�i`�\cl^m+�Ob_�ko[hncn[ncih�

i`�>+�PKPYSO�%]`o,�a&�`lig�ila[hm�]ofnol_^�mbiq_^�nb[n�nb_�̂ c_nm�om_^�ch�nbcm�mno^s�b[^�[h�ila[h�

^_j_h^_hn� mcahc`c][hn�chn_l[]ncih�ih�nb_�]ifihct[ncih�i`�>+�PKPYSO�ch� nb_�chn_mnch[f� nl[]n�i`�

\cl^m+�Ob_�^c``_l_h]_�ch�]ifihct[ncih�i\m_lp_^�ch�nb_�]_][�cm�cgjiln[hn�\_][om_�nb_�lojnol_�i`�

nb[n�ila[h�]ihnlc\on_m�go]b�ni�nb_�]ihn[gch[ncih�i`�nb_�g_[n�̂ olcha�jli]_mmcha�qcnb�>+�PKPYSO'�

<�l_^o]ncih�ch�nb_�]_][f�fi[^)�nb_l_`il_)�qiof^�l_^o]_�nb_�lcme�i `�][l][mm�]ihn[gch[ncih+� Ob_�

^c``_l_h]_m�i\m_lp_^�ch�nb_�]ifihct[ncih�i`�>+�PKPYSO�ch�\cl^m�`_^�qcnb�p[lciom�]ig\ch[ncihm�

i`�̂ c_n�]iof^�jli\[\fs�\_�_rjf[ch_^� [m�nb_�_``_]n�^o_�ni�[�]ig\ch_^�chn_l[]ncih�i`�p[lciom�

mo\mnl[n_m�ch�nb_�^c_n+�<fnbioab�nb_�\cl^m�b[p_�[�mcgjf_�̂ ca_mncp_�msmn_g)�[�fcnnf_�̀ _lg_hn[ncih�

[fmi�n[e_m� jf[]_�ch�nb_cl�]_][�qb_l_�nb_�gc]li_hpclihg_hn[f�]ih^cncihm�[l_�`[pil[\f_�`il�nb_�

jli]_mm+

Jh_�i\m_lp[ncih�g[^_�ch�nb_�jl_m_hn�mno^s�[\ion�nb_�l_f[ncp_�mct_m�i`�nb_�]_][�i`�\cl^m�

ch�nb_�̂ c``_l_hn�̀ __^�aliojm)�q[m�nb[n�nb_�]_][�i`�\cl^m�ch�nb_�jf[hn�jlin_ch�alioj�q[m�pcmo[ffs�

nb_�f[la_mn)�`iffiq_^�\s�gcr_^�jlin_ch�alioj�[h^�nb_h�nb_�[hcg[f�jlin_ch�alioj+�Obcm�]iof^�

jli\[\fs�\_�[h�[^[jn[ncih�ni�[]]iggi^[n_�nb_�`_lg_hn[ncih�nb[n�niie�jf[]_�ch�nb_�]_]og+�

Rb_h�]_ln[ch�]igjih_hnm�mo]b�[m�q[n_l�mifo\f_�hih�mn[l]b�jifsm[]]b[lc^_m�[l_�jl_m_hn�ch�nb_�

^c_n�nb_s�g[s�`[pil�nb_�̀ _lg_hn[ncih�jli]_mm�acpcha�lcm_�ni�jli^o]nm�mo]b�[m�f[]nc]�[]c^)�QA<
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[h^�a[m_m+�Ob_m_�]igjih_hnm�qiof^�jli\[\fs�[fn_l�nb_�jbsmc]i]b_gc][f�]ih^cncihm�mo]b�[m�

nb_� n_gj_l[nol_)� jC)� [h^�JM�jin_hnc[f)� nb_l_\s)� ]l_[ncha�[�gc]li_hpclihg_hn�qcnbch�nb_�

]_]og�nb[n�g[s�b[p_�chbc\cnils�_``_]nm�ih�g[hs�ila[hcmgm+�<�fiq_lcha�i`�jC�il�ch]l_[m_�ch�

[]c^cns� cm�^_nlcg_hn[f�ni�[�qc^_�l[ha_�i`�ila[hcmgm� %>ilh_l�_n�[f+)� .66-8�>b[g\_lm�_n�[f+)�

.664&+� Ob_�]b[ha_m� ch�JM�jin_hnc[f� [fmi� [``_]nm� ]igjimcncih�i`�gc]liila[hcmgm� %Nch_ff)�

.65-&+�M_^o]_^�JM�jin_hnc[f�`[pilm�̀ []ofn[ncp_�[h[_li\_m�[h^�[h[_li\cimcm�mfiqm�nb_�aliqnb�

i`�`[]ofn[ncp_� ila[hcmgm+� Ob_� a[m_m� jli^o]_^� [m� q_ff� [m� nb_� fiq_l_^� jC� [m� [� l_mofn� i`�

`_lg_hn[ncih�g[s�b[p_� ch]l_[m_^�nb_�JM�jin_hnc[f�%Nch_ff)� .65-&+� Ccab�]ih]_hnl[ncih�i`�

QA<�b[p_�chbc\cnils�_``_]n�ih�g[hs�ila[hcmgm�%Icm\_n�_n�[f+)� .660&+�@[]b�i`�nb_m_�`[]nilm)�

jC)�q[n_l�[]ncpcns)�JM�jin_hnc[f�g[s�mcahc`c][hnfs�ch`fo_h]_�gc]li`fil[�[h^�g[hs�i`�nb_m_�

`[]nilm�[l_�chn_l^_j_h^_hn+�Ni�cn�cm�̂ _mcl[\f_�ni�n[e_�chni�[]]iohn�nb_�nin[f�_]ifias�i`�nb_�`ii^+

Dh�nb_�^c_n�`ilgof[ncihm�om_^�ch�nbcm�mno^s�nb_�]ihn_hn�i`�mifo\f_�INKm�ch�nb_�[hcg[f�

jlin_ch�\[m_^�^c_n�q[m�-+6/"�[a[chmn� 0+3"�ch�nb_�jf[hn�jlin_ch�\[m_^�̂ c_n�%][f]of[ncih�pc^_�

[jj_h^cr� @&+� Dn� g_[hm� nb[n� nb_� jl_m_h]_� i`�mINKm� ch� nb_� jf[hn� \[m_^� ^c_n� gcabn� b[p_�

]ihnlc\on_^�]ihmc^_l[\fs�mcahc`c][hnfs�ni�_hb[h]_�gc]li\c[f�`_lg_hn[ncih�ch�nb_�Bf�nl[]n�i`�

]bc]e_m�`_^�qcnb�jf[hn�\[m_^�^c_n�ch�]igj[lcmih�ni�inb_l�^c_n�`ilgof[ncihm+

Dlih�cm�[h�_mm_hnc[f�mo\mnl[n_�̀ il�>+�PKPYSO�[h^�]b[ha_m�ch�nb_�[p[cf[\cfcns�i `�clih�]iof^�

[``_]n�nb_cl�]ifihct[ncih+�<hcg[f�ilcach�̂ c_nm�[l_�lc]b�ch�b_g_�clih�qcnb�[�\_nn_l�\ci[p[cf[\cfcns�

ch�]igj[lcmih�ni�jf[hn�ilcach�`ii^m�%R[fn_l)� .664&�[h^�nbcm�g[s�]ihnlc\on_�ni�nb_�aliqnb�i`�

g[hs�gc]liila[hcmgm�ch]fo^cha�>+�PKPYSO'�Jh�nb_�inb_l�b[h^)�clih�jl_m_hn�ch�jf[hn�\[m_^�̂ c_nm�
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Ob_� _g_la_h]_� i`�l_mcmn[h]_� ni� [hncgc]li\c[f� [a_hnm� b[m� ]igjligcm_^� nb_� nl_[ng_hn� i`�

ch`_]ncihm�^o_�ni�g[hs�\[]n_lc[f�j[nbia_hm�[h^�b[m�\_]ig_�[�]ih]_lh�`il�\inb�bog[h�[h^�

[hcg[f�b_[fnb+�Ob_� ^_p_fijg_hn�i`�l_mcmn[h]_�g[s�l_mofn�`lig�^cl_]n�om_�i`�[hncgc]li\c[f�

[a_hnm�il�[]kocmcncih�i`�l_mcmn[h]_�̀ []nilm�̀ lig�[hcg[f�il�_hpclihg_hn[f�`fil[�i`�[hcg[fm�nb[n�

b[p_� \__h� _rjim_^� ni� [hncgc]li\c[f� [a_hnm+� Ob_� joljim_� i`�nbcm� mno^s�q[m� ni� ^_n_lgch_�

qb_nb_l� nb_l_� q_l_� [hs� mcahc`c][hn� ^c``_l_h]_m� ch� nb_� mom]_jnc\cfcns�j[nn_lhm� i`�>+�PKPYSO�

cmif[n_m�ni�[hncgc]li\c[f�^loam)�qbc]b�]iof^�\_�b_fj`of�`il�̂ _n_]ncha� chnli^o]ncih�i`�[�h_q�

mnl[ch�il�]b[ha_m�ch�j[nn_lhm�̂ o_�ni�nb_�_``_]nm�i`�̀ __^+�Rb_nb_l�̀ []nilm�mo]b�[m�]b[ha_m�ch�̂ c_n�

]igjimcncih� ch`fo_h]_� ih� _g_la_h]_� i`�l_mcmn[hn� mnl[chm� [l_� hin� ehiqh� [h^� b_h]_)� nb_�

^_n_lgch[ncih�i`�nb_�mom]_jnc\cfcns�i`�cmif[n_m�ni�^c``_l_hn�[hncgc]li\c[f�[a_hnm�cm�cgjiln[hn�

ni�nb_�nb_g_�i`�nb_�jl_m_hn�mno^s+

Ob_�i\d_]ncp_m�i`�nbcm�mno^s�q_l_�ni�^_n_lgch_

.+� Rb_nb_l�il�hin�[hncgc]li\c[f�l_mcmn[h]_�b[m�^_p_fij_^�^olcha�nb_�ch�pcpi�_rj_lcg_hn�[h^�

c`�mi�nb_�c^_hnc`c][ncih�i`�[hncgc]li\c[f�[a_hnm�ni�qbc]b�nb_�cmif[n_m�b[p_�\_]ig_�l_mcmn[hn+

/+�Pm_�i`�l_mcmn[h]_�j[nn_lhm�[m�[h�_jc^_gcifiac][f�niif�ni�c^_hnc`s�p[lciom�cmif[n_m�`lig�nb_�

_rj_lcg_hn+

<]kocmcncih� i`� l_mcmn[h]_� omo[ffs� i]]olm� `iffiqcha� [� ]bligimig[f� gon[ncih� il�

[]kocmcncih�i`�̀ il_cah�?I<�nblioab�jf[mgc^�il�nl[hmjimih�%O[sfil�[h^�>iolp[fch)�.655&+�<ff�

>+�PKPYSO�cmif[n_m�[l_� chnlchmc][ffs�l_mcmn[hn�ni�\[]cnl[]ch)�hipi\ci]ch)�lc`[gjch)�mnl_jnial[gch�

=)�nlcg_nbijlcg)�p[h]igs]ch)�[h^�]_jb[finbch�%O[sfil�[h^�>iolp[fch)�.655&+�3GRU\QTHGIXKV
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mjj+� q_l_� ilcach[ffs� ^_m]lc\_^� [m� bcabfs� mom]_jnc\f_� ni� _lsnbligs]ch)� `foilikochifih_m)�

n_nl[]s]fch_m)�[gchiafs]imc^_m)�]fch^[gs]ch�[h^�gi^_l[n_fs�mom]_jnc\f_�ni�]bfil[gjb_hc]if)�

]_`in[rcg_)�]_`n[tc^cg_�[h^�]_`jclig_�%H]Iofns)�.654&+�Ciq_p_l)�l_mcmn[h]_�ni�p[lciom�inb_l�

[hnc\cinc]m�b[m�\__h�l_jiln_^+�3GRU\QTHGIXKV� b[p_�[]kocl_^�l_mcmn[h]_�ni�n_nl[]s]fch_�[h^�

[gjc]cffch�%=liiem�_n�[f+)�.653)�O[sfil�[h^�>iolp[fch)�.655&+�M_mcmn[h]_�ni�_lsnbligs]ch�[h^�

e[h[gs]ch� cm�[fmi�ih�nb_�lcm_�%F[lg[fc�_n�[f+)� .65.)�K[j[^ijiofio�[h^�>iolp[fch)� .655&+�

<fnq_aa� _n� [f+� %.654&� b[p_� mbiqh�_pc^_h]_� `il�3GRU\QTHGIXKV� []koclcha� l_mcmn[h]_� ni�

h[fc^crc]� []c^� [h^� hil`fir[]ch� ch� [� j[nc_hn� qbi� q[m� oh^_l� [^_ko[n_� nl_[ng_hn� qcnb�

hil`fir[]ch_+�Ccab�f_p_f�]limm�l_mcmn[h]_�i]]olm�ch�>[gjsfi\[]n_lm�ni�kochifih_m�ch]fo^cha�

]cjli`fir[]ch)� hil`fir[]ch)� [h^� n[gi`fir[]ch� %Biint� [h^� H[lnch)� .66.&+� M_mcmn[h]_� ni�

n_nl[]s]fch_�[h^�e[h[gs]ch�cm�jf[mgc^�g_^c[n_^�%O[sfil�[h^�>iolp[fch)�.655&+�@lsnbligs]ch�

l_mcmn[hn�>[gjsfi\[]n_lm� q_l_�[fmi�`ioh^�l_mcmn[hn�ni�nsfimch)�mjcl[gs]ch)�[h^�]fch^[gs]ch�

%=ollc^a_�_n�[f+)� .653&+�M_mcmn[h]_�ni�g[]lifc^_m)�fch]im[gc^_�[h^�mnl_jnial[gch�[jj_[lm�ni�

\_�]bligimig[ffs�̂ _n_lgch_^�%O[sfil�[h^�>iolp[fch)� .655&+�M_mcmn[h]_�ni�kochifih_m�g[s�

chpifp_�nb_�?I<�asl[m_�_htsg_�cnm_f`�il�]iof^�\_�̂ o_�ni�nb_�ch[\cfcns�i`�nb_�̂ loa�ni�j_h_nl[n_�

%O[sfil�[h^�>iolp[fch)� .655&+� >[gjsfi\[]n_l�ila[hcmgm�g[s�nl[hm`_l�l_mcmn[h]_� ni�inb_l�

>[gjsfi\[]n_l�mnl[chm�\s�]ihdoa[ncih�%O_hp_l�[h^�@fplog)� .655&+�Ob_s�g[s�[fmi� []kocl_�

l_mcmn[h]_�̂ _n_lgch[hnm�̀ f�ig�al[g�jimcncp_�ila[hcmgm�%K[j[^ijiofio�[h^�>iolp[fch)�.655&+�

Ni� cn� cm�^_mcl[\f_� ni� nl[]e�^iqh� nb_� _g_la_h]_�i`�l_mcmn[h]_� ch�>[gjsfi\[]n_lm� [h^� nb_�

jimmc\f_�g_]b[hcmgm�i`�[]kocmcncih�i`�l_mcmn[h]_�ni�p[lciom�[hnc\cinc]m�]iggihfs�om_^+

Nom]_jnc\cfcns� n_mncha� cm� omo[ffs�^ih_�\s�_cnb_l�^cfoncih�il�^c``omcih�g_nbi^m+�Ob_�

^c``omcih�g_nbi^m�mo]b�[m�̂ cmem�[h^�@*n_mn�mnlcjm�b[p_�\__h�om_^�]iggihfs+�Ob_�@*n_mn�%K?H

.1.
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@jmcfig_n_l)�<=�=ci^cme)�Nifh[)�Nq_^_h&�b[m�\__h�`ioh^�ni�]igj[l_�`[pil[\fs�qcnb�[a[l�

^cfoncih�g_nbi^m�`il�gimn�[hnc\cinc]m�%=[e_l)� .66/&+�Dhn_ljl_n[ncih�i`�mom]_jnc\cfcns�l_mofnm�

qb_h�n_mncha�>[gjsfi\[]n_l�cm�gimn�i`n_h�^c``c]ofn�^o_�ni�nb_�f[]e�i `�mn[h^[l^m� `il�n_mncha�

g_nbi^m�[h^�[]]_jn_^�\l_[ejichnm�̀ il�̂ _n_lgchcha�l_mcmn[h]_+�Ail�nbcm�l_[mih)�mn[ncmnc][f�n_mnm�

q_l_�om_^�ni�_p[fo[n_�nb_�fce_fs�̂ c``_l_h]_m�ch�[hncgc]li\c[f�m_hmcncpcns�jli`cf_m�i`�cmif[n_m�ch�

nbcm�mno^s+

.1/
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-(,(� CUhYf]U`g�UbX�aYh\cXg

-(,(+(� :]g_�X]ZZig]cb�hYgh

Oi� _p[fo[n_�nb_�[hncgc]li\c[f� mom]_jnc\cfcns�jli`cf_� i`�cmif[n_m)� Fcl\s*=[o_l�^cme�

^c``omcih�n_mncha�q[m�j_l`ilg_^�omcha�./�[hnc\cinc]m+�Ob_�[hnc\cinc]m�om_^�ch�nb_�mno^s�[h^�

nb_cl�]ih]_hnl[ncih�[l_�acp_h�ch�j[l_hnb_mcm+�V>cjli`fir[tch�%>DK�0-ja�&)�I[fc^crc]�[]c^�%I<�

0-ja&)�O_nl[]s]fch_�%O@�0-uca&)�<gce[]ch�%<F�0-�ja&)�B_hn[gc]ch�%>I�fJja&)�Nnl_jnigs]ch�

%N� fJja&)� >bfil[gjb_hc]if� %>0-ja&)� @hli`fir[]ch� %@IM�2ja&)� @lsnbligs]ch� %@� .2ja&)�

F[h[gs]ch�%F�0-�ja&)�<gjc]cffch�%<HK� .-� ja&)�>_jb[finbch�%FA�0-ja&W+�Ob_�[hnc\cinc]�

^cmem�q_l_�jol]b[m_^� c̀*ig�Jric^)�>[h[^[+�Ho_ff_l*Cchnih�\fii^�[a[l�%�HC*�=<)�Jric^)�

]igjimcncih�pc^_�[jj_h^cr�<&� q[m�om_^�`il�nb_�n_mncha+�Dmif[n_m�l_]ip_l_^�`clig�\cl^m�ch�nb_�

^c_n[ls�mno^s�^_m]lc\_^�ch�>b[jn_l�/�q_l_�l[h^igfs�m_f_]n_^�[h^�om_^�ch�nbcm�mno^s+

O�q_hns�̀ iol�biol�if^�]ifihc_m�aliqh�ih�=<�jf[n_m�ch]o\[n_^�gc]li[_lijbcfc][ffs�q_l_�

b[lp_mn_^�[h^�momj_h^_^�ch�-+2�gG�̂ _cihct_^�̂ cmncff_^�q[n_l�n[e_h� ch�.4�r�44gg�jifsmnsl_h_�

no\_m�%A[f]ih)�=_]nih�?c]echmih)�PN<&+�Ob_�nol\c^cns�i`�nb_�momj_hmcih�q[m�[^domn_^�ni�-+2�

H]A[lf[h^� \s�]igj[lcha�qcnb�mn[h^[l^� nol\c^cns�no\_m� %Jric^)�>[h[^[&+�<�mn_lcf_�]innih�

ncjj_^�[jjfc][nil�q[m�^cjj_^�chni�nb_�mn[h^[l^ct_^�]ofnol_�momj_hmcih)�[h^�_r]_mm� `foc^�q[m�

l_gip_^�\s�jl_mmcha�[h^�lin[ncha�nb_�mq[\�`clgfs�[a[chmn�nb_�mc^_�i`�nb_�no\_�domn�[\ip_�nb_�

`foc^�f_p_f+�Ob_�mq[\�q[m�nb_h�mnl_[e_^�_p_hfs�ch�nbl__�^cl_]ncihm�ip_l�nb_�_hncl_�mol`[]_�i`�

nb_�HC*�=<�jf[n_m�ch�il^_l�ni�g[e_�[�ohc`ilg�f[qh�i`�\[]n_lc[+�<`n_l�f_[pcha�nb_�chi]of[n_^�

jf[n_m� ni�^ls�`il�.2�gchon_m�[hnc\cinc]�^cmem�q_l_� [jjfc_^�ih�nb_�jf[n_m�omcha�[�g_]b[hc][f�

^cme� ^cmj_hm_l� %Jric^)� >[h[^[&+� Ob_� jf[n_m� q_l_� chp_ln_^� [h^� ch]o\[n_^� [n� 1/}� >� ch� [h�

[h[_li\c]�d[l�oh^_l�gc]li[_lijbcfc]�]ih^cncihm+�<`n_l�15�biolm�i`�ch]o\[ncih�nb_�jf[n_m�q_l_

.10
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_r[gch_^�[h^�nb_�tih_m�i`�chbc\cncih�ih�nb_�[a[l�%^c[g_n_l�ch�gg&�mol`[]_�q_l_�g_[mol_^�

omcha�[�lof_l+�Ail�]ihnlifm�5WINKVOINOG�ITQO�<O>>�mnl[ch�/26//�[h^�3GRU\QTHGIXKV�:KPYSO�

<O>>�mnl[ch�00/6.�q_l_�n_mn_^�ch�j[l[ff_f�ni�gihcnil�nb_�jin_h]s�i`�nb_�^cmem+

-(,(,(� ;'hYgh�Zcf�a]b]aia�]b\]V]hcfm�WcbWYbhfUh]cb�"C?9#�XYhYfa]bUh]cb

@*n_mn�%K?H� _jmcfig_n_l)�<=� =ci^cme)� Nifh[)� Nq_^_h&� ]ihmcmnm� i`�[�hih�jiliom�

jf[mnc]� mnlcj� ][fc\l[n_^� qcnb� HD>� p[fo_m� ]ip_lcha� .2� nqi� `if^� ^cfoncihm+� <� jl_^_`ch_^�

[hnc\cinc]�al[^c_hn� cm� cggi\cfct_^�ih�nb_� mol`[]_�ijjimcn_� nb_�HD>� m][f_+� Ob_� `iffiqcha�

[hnc\cinc]m)�<gjc]cffch�%<H&)�F[h[gs]ch�%FH&)�>bfil[gjb_hc]if�%>G&)�Nnl_jnigs]ch�%NH&)�

B_hn[gc]ch�%BH&)�O_nl[]s]fch_�%O>&)�>cjli`fir[]ch�%>f&)�@lsnbligs]ch�%@H&�q_l_�om_^�ch�

nbcm�mno^s+

Ob_�@*n_mn�q[m�j_l`ilg_^�[]]il^cha�ni�nb_�chmnlo]ncihm�i`�nb_�g[ho`[]nol_l+�Ob_�jf[n_m�

q_l_�jl_j[l_^�[h^�ch]o\[n_^�[m�^_m]lc\_^�ch�m_]ncih�0+/+.+�@*n_mn�mnlcjm�q_l_� [jjfc_^�ih�nb_�

jf[n_m�omcha�[�`il]_jm+�<`n_l�15�biolm�i`�ch]o\[ncih�nb_�jf[n_m�q_l_�_r[gch_^�[h^�nb_�tih_m�

i`�chbc\cncih�ih�nb_�[a[l�mol`[]_m�q_l_�l_[^�[a[chmn�nb_�m][f_�qb_l_�nb_�_ffcjm_�chn_lm_]n_^�nb_�

m][f_�ch�[]]il^[h]_�qcnb�nb_�g[ho`[]nol_läm�chmnlo]ncihm+�Ail�]ihnlifm�5WINKVOINOG�ITQO�<O>>�

mnl[ch�/26//)�A'� GYVKYW�<O>>�/26/0� [h^�3GRU\QTHGIXKV�PKPYSO�<O>>�mnl[ch�00/6.� q_l_�

n_mn_^�ch�j[l[ff_f+

-(-(�:UhU�UbU`mg]g

Oi�^_n_lgch_�qb_nb_l�nb_�[hncgc]li\c[f�mom]_jnc\cfcns�jli`cf_m�i`�cmif[n_m�`lig�\cl^m�

`_^�̂ c``_l_hn�̂ c_n�`ilgof[ncihm)�q_l_�mcahc`c][hnfs�̂ c``_l_hn�ih_�q[s�[h[fsmcm�i`�p[lc[h]_�%ih_�

q[s�<IJQ<&�q[m�om_^�%Hchcn[\Ç�fh]&+Ob_�gi^_f�_p[fo[n_^�`__^�aliojm� ch�nbl__� f_p_fm�

[a[chmn�nb_�tih_m�i`�chbc\cncih�i`�cmif[n_m+� Ncahc`c][h]_�q[m�[mmog_^�[n�nb_�-+-2� f_p_f+
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-(.(�HYgi`hg

-(.(+(�:]g_�X]ZZig]cb�aYh\cX

M_mofnm�i`�nb_�[hncgc]li\c[f� mom]_jnc\cfcns� n_mnm� [l_� jl_m_hn_^� ch�O[\f_m� 0+.+.� [h^

0+.+/+�Ob_�mogg[ls�i`�p[fo_m�i`�mnl[ch�om_^�%<Q>� .0,.&� `il�ch`_]ncha�\cl^m)� cmif[n_m�[h^�

]ihnlif�mnl[chm�cm�`olhcmb_^�ch�O[\f_�0+/+�Ob_�mnl[ch�om_^�`il�ch`_]ncha�nb_�\cl^m�q[m�`ioh^�ni�

\_�l_mcmn[hn�ni�n_nl[]s]fch_+�<ff�nb_�cmif[n_m�`lig�nb_�nbl__�nl_[ng_hn�aliojm�q_l_�[fmi�`ioh^�

ni�\_�l_mcmn[hn�ni�n_nl[]s]fch_+�<ff�nb_�n_mn_^�cmif[n_m� q_l_�`ioh^�mom]_jnc\f_�ni�h[fc^crc]�[]c^�

[h^�l_mcmn[hn�ni�]_jb[finbch+

?[n[� [h[fsmcm� _gjfischa� [� ih_� q[s�<IJQ<� l_p_[f_^� hi� mcahc`c][hn� ^c``_l_h]_�

\_nq__h�nb_�tih_�i`�chbc\cncih�%^c[g_n_l�ch�gg&�i`�cmif[n_m�\_fihacha�ni�nb_�nbl__�̀ __^�aliojm�

]U�p[fo_�:�-+-2&�`il�[ff�nb_�[hnc\cinc]m�n_mn_^+
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JUV`Y� -(+(+(�CYUb�ncbY�cZ�]b\]V]h]cb�"aa#�cZ�Ubh]a]WfcV]U �̀U[Ybhg�k]h\�9(�PKPYSO�]gc`UhYg

Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg(

K[l[g_n_l� h� H_[h�tih_�i`�chbc\cncih�%gg&�i`�[hncgc]li\c[f�[a_hnm

>DK�0-� I<0-� <F0-� >IDJ� N0-

A__^�aliojm�

gcr_^ .2 02+.0 /4+.0 0.+00 0-+40 /6+00

jf[hn ./ 01+4/ /4+30 0-+-6 0-+.5 /6+03

[hcg[f .3 03+-- /5+23 0/+10 00+.5 /6+5.

jiif_^�g_[h 02+.. /5+-1 0.+/5 0.+30 /6+2-

jiif_^�N@H -+245 -+56/ .+-/- .+-/3 -+/..

U �p[fo_ -+0//' -+425' -+/55' -+-50' -+/.2'

<\\l_pc[ncihm7�>DK)�]cjli`fir[]ch8�I<)�h[fc^crc]�[]c^8�O@)�n_nl[]s]fch_8�<F)�[gce[]ch8�>I)�

a_hn[gc]ch8�N)�mnl_jnigs]ch+'�ch^c][n_m�hihmcahc`c][hn�l_mofnm�%j�:�-+-2&+�N@H�mn[h^[l^�_llil�

i`�g_[h+
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JUV`Y� -(+S(� CYUb�ncbY�cZ�]b\]V]h]cb�"aa#cZ�Ubh]a]WfcV]U �̀U[Ybhg�k]h\�9(�PKPYSO�]gc`UhYg

Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg�"WcbhX(#'

K[l[g_n_l� h� H_[h�tih_�i`�chbc\cncih�%gg&�i`�[hncgc]li\c[f�[a_hnm

>0-� @IM�0-� @ .2� F<0-� <HKDJ

A__^�aliojm�

gcr_^ .2 02+-- 02+13 0/+5- 0/+33 .3+53

jf[hn ./ 02+30 03+-6 01+12 0.+-6 .4+/4

[hcg[f .3 03+-3 03+54 01+10 0/+2- .4+23

jiif_^�g_[h 02+23 03+.1 00+56 0/+-5 .4+/0

jiif_^�N@H -+232 -+4/3 -+3/. -+4-5 -+206

U �p[fo_ -+1-6' -+013' -+-64' -+/31' -+3/-'

<\\l_pc[ncihm7� >)�]bfil[gjb_hc]if8�@IM)�_hli`fir[]ch_8�@)_lsnbligs]ch8�F<)�e[h[gs]ch8�

<HK)�[gjc]cffch8�FA)�]_jb[finbch+'�ch^c][n_m�hihmcahc`c][hn�l_mofnm�]U�0�-+-2&+N@H)�mn[h^[l^�

_llil�i`�g_[h+
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O[\f_�0+/+�Nogg[ls�i`�g_[h�tih_�i`�chbc\cncihm�%^c[g_n_l�ch�gg&�i`�./�[hnc\cinc]m�`il�nb_�

mnl[ch�om_^�`il�chi]of[ncih�%h�9�0&)�nb_�cmif[n_m�%h�9�1/&�[h^�]ihnlif�mnl[chm)�>+�:KPYSO�<O>>�

00/6.�%h�9�2&�[h^�5'�ITQO�<O>>�/26//�%h�9�2&+

Nnl[ch� H_[h�tih_�i`� chbc\cncih�%^c[g_n_l�ch�gg&�i`�[hncgc]li\c[f�[a_hnm

n_mn_^� >DK� I<� O@� <F� >I� N� >� @IM� @� F� <HK� FA

<Q>

.0,�.' 00 /2 M /2 /2 /5 02 0/ /5 0- .4 M

cmif[n_m�

>+�PKPYSO

02 /5 M 0. 0. /6 02 03 00 0/ .4 M

<O>>

00/6.

02 /2 01 0- 0- /3 0- 03 01 /2 .2 M

~+�ITQO�

/26//

0- /0 /- /. // .2 /. 0. M /1 .3 .3

<\\l_pc[ncihm7�>DK)�]cjli`fir[]ch8�I<)�h[fc^crc]�[]c^8�O@)�n_nl[]s]fch_8�<F)�[gce[]ch8�>I)�

a_hn[gc]ch8�N)�mnl_jnigs]ch8�>)�]bfil[gjb_hc]if8�@IM)�_hli`fir[]ch8�@)�_lsnbligs]ch8�F)�

e[h[gs]ch8�<HK)�[gjc]cffch8�FA)�]_jb[finbch8�M)�l_mcmn[hn+�'�mnl[ch�om_^�`il�chi]of[ncih�i`�

\cl^m+
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-(.(,(�;'hYgh

Ob_�l_mofnm�i`� @*n_mn�`il�5�[hncgc]li\c[f�[a_hnm�n_mn_^�[l_�acp_h�ch�O[\f_�0+1+�Ob_�

mogg[ls�i`�HD>�p[fo_m�i`�mnl[ch�ch`_]n_^)�cmif[n_m�[h^�]ihnlif�mnl[chm�[l_�`olhcmb_^�ch�O[\f_�

0+2+�<ff�nb_�cmif[n_m�q_l_�`ioh^�ni�\_�m_hmcncp_�ni�[ff�[hnc\cinc]m�n_mn_^�_r]_jn�n_nl[]s]fch_�ni�

qbc]b� [ff� i`�nb_g�q_l_� `ioh^�l_mcmn[hn+� Ob_�HD>� i`�_lsnbligs]ch� g[s�\_� ]f[mmc`c_^� [m�

chn_lg_^c[n_� [m� j_l�nb_�I[ncih[f� >iggcnn__� ih�>fchc][f� G[\il[nils�Nn[h^[l^m� %I>>GN&�

aoc^_fch_� \l_[ejichnm+� Dh�nb_�[h[fsmcm�i`�̂ [n[�i`�HD>� %ja,gG&� i`�cmif[n_m�omcha�ih_�q[s�

<IJQ<� nb_l_�q[m�hi�mcahc`c][hn�̂ c``_l_h]_�\_nq__h�cmif[n_m�\_fihacha�ni�nb_�̂ c``_l_hn�̀ __^�

aliojm+
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JUV`Y�-(-(�C]b]aia�]b\]V]hcfm�WcbWYbhfUh]cbg�"d[)aB#�cZ� Ubh]a]WfcV]U �̀U[Ybhg�cZ�9(�PKPYSO

]gc`UhYg�Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg(

H_[mol_� h� Hchcgog�chbc\cnils�]ih]_hnl[ncih�%HD>�uca,G&

<H� @H� >f� BH� >G� FH� NH

A@@?�BMJPKN�

gcr_^ .1 /+- -+524 -+-6 -+151 -+4.1 1+- -+5-5

jf[hn ./ /+- -+563 -+-6 -+12- -+313 1+- -+5./

[hcg[f .1 /+- -+524 -+-6 -+1.1 -+33. 1+- -+44.

jiif_^�g_[h /+- -+536 -+-6 -+12- -+342 1+- -+464

jiif_^�N@H ' -+-/- ' -+-.4 -+-/2 ' -+-/4

U �p[fo_ ' -+353 ' -+/0. -+2/6 ' -+21.� Ä

<\\l_pc[ncihm7� <H� [gjc]cfch8� @H� _lsnbligs]ch8� >f� ]cjli`fir[]ch8� BH� a_hn[gc]ch8� >G�

]bfil[gjb_hc]if8�FH�e[h[gs]ch8�NH�mnl_jnigs]ch+'�hi�N@H�il�U �p[fo_�[m�[ff�p[fo_m�[l_�

_ko[f+

.2-
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O[\f_�0+1+� Nogg[ls�i`� HD>�%ja,gG&�p[fo_m� ^_n_lgch_^�omcha�@*�n_mn�i `� [hncgc]li\c[f�

[a_hnm�qcnb�> �PKPYSO�8�mnl[ch�om_^�̀ il�]b[ff_ha_)�nb_�cmif[n_m�l_]ip_l_^�̀ lig�\cl^m�[h^�]ihnlif�

mnl[chm+

Nnl[chm�n_mn_^

<H

H_[h�HD>�%ja,gG&�i`�<hncgc]li\c[f�[a_hnm�

@H� >f� O>� BH� >G FH NH

<Q> / -+42 -+-61� M -+2� -+42 1 -+42

.0,� .'�

Dmif[n_m�

>+�PKPYSOF

/ -+535 -+-61� M -+116� -+342 1 -+46

00/6. 0 D -+05� -+. -+/2� / 1 -+05

5'� ITOV

/26// 1 15 -+-.� / .� / 0 0

A'�GYVKYWF

<O>>

/26/0 -+-14 -+/2 -+.6� -+42 -+05� 1 .+2 /

<\\l_pc[ncihm7�<H)�[gjc]cffch8�@H)�_lsnbligs]ch8�>f)�]cjli`fir[]ch8�O>)�n_nl[]s]fch_8�BH)�

a_hn[gc]ch8�>G+�]bfil[gjb_hc]if8�FH)�e[h[gs]ch8�NH)�mnl_jnigs]ch8�M)�l_mcmn[hn+'�mnl[ch�

om_^�`il�chi]of[ncih�i`�\cl^m�%h�9�0&)�>ihnlif�mnl[chm�[l_�g[le_^�qcnb�moj_lm]lcjnm+

>+�PKPYSO�â� %h�9�1&)�5'�ITQO�'�%h�9�1&)�A'�GYVKYW�X�%h�9�1&+

.2.
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-(/(�:]gWigg]cb

0+2+.+� ?cme�̂ c``omcih�g_nbi^

Ob_�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�̂ _n_lgch_�nb_�[hncgc]li\c[f�mom]_jnc\cfcns�i`�cmif[n_m�

ni� p[lciom� [hncgc]li\c[f� [a_hnm� [h^� qb_nb_l� [hs� ]b[ha_� i]]olm� ch� nb_� [hncgc]li\c[f�

mom]_jnc\cfcns�j[nn_lh�i`�cmif[n_m�`lig�nbl__�̂ c``_l_hn�̀ __^�aliojm+�<ff�nb_�cmif[n_m�ch�nb_�nbl__�

`__^�aliojm�q_l_�`ioh^�m_hmcncp_�ni�[ff�̂ loam�n_mn_^�_r]_jn�n_nl[]s]fch_�[h^�]_jb[finbch+�Ob_�

mnl[ch� i`�>+�PKPYSO�om_^� `il� chi]of[ncha� nb_� \cl^m�q[m� [fmi� `ioh^� ni� \_� l_mcmn[hn� ni� nb_m_�

[hncgc]li\c[f�^loam+�3GRU\QTHGIXKV�[l_�h[nol[ffs�l_mcmn[hn�ni�]_jb[finbch�\on�nb_�l_mcmn[h]_�

ni� n_nl[]s]fch_�[jj_[lm� ni� \_�[h�[]kocl_^�ih_+�Ob_l_�[l_� `cp_�^c``_l_hn�l_mcmn[h]_�a_h_m� ni�

n_nl[]s]fch_�[h^�HD>�p[lc_m�]ihmc^_l[\fs�̂ _j_h^cha�ih�nb_�a_h_�jl_m_hn+�Ob_�nl_[ng_hnm�^c^�

hin�[fn_l�nb_�[hncgc]li\c[f�m_hmcncpcns�jli`cf_�i`� ^loam�n_mn_^+�Dh�nb_�^[n[�[h[fsmcm�i`�tih_�i`�

chbc\cncih� %^c[g_n_l� ch� gg&� `lig� nb_� mom]_jnc\cfcns� n_mncha� i`�nb_� cmif[n_m� ch� nb_� nbl__�

nl_[ng_hn�aliojm�nb_l_�q[m�hi�mcahc`c][hn�̂ c``_l_h]_m�\_nq__h�nb_�̀ __^�aliojm�"U�0�-+-2&+�Obcm�

g_[hn�nb[n�g_[h�p[fo_�i`�tih_m�i`�chbc\cncih�i`� cmif[n_m�ch�nbl__�`__^�aliojm�^c^�hin�^c``_l�

ch�nb_cl�[hncgc]li\c[f� mom]_jnc\cfcnc_m�ni� nb_�^loam�n_mn_^+� Dh�inb_l�qil^m)�]b[ha_m� ch� `__^�

]igjimcncih�̂ c^�hin�b[p_�[h�_``_]n�ih�nb_�[hncgc]li\c[f�mom]_jnc\cfcnc_m�i`�nb_�̂ loam�n_mn_^�ch�

nb_�mno^s+�Dh�]ih]fomcih)�ch�nb_�jl_m_hn�mno^s� ]b[ha_m�ch�`__^�]igjimcncih�̂ c^�hin�ch`fo_h]_�

nb_�[hncgc]li\c[f�mom]_jnc\cfcns�j[nn_lhm�i`�>+�PKPYSO�cmif[n_m+
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-(/(,(�;'hYgh�UbX�C?9

Ob_� [hncgc]li\c[f� mom]_jnc\cfcns� jli`cf_� i `�^loam� om_^� `il� @*n_mn� [jj_[l_^� jl_nns�

]ihmcmn_hn� ch� [ff� cmif[n_m� cll_mj_]ncp_� i`� nb_cl� nl_[ng_hn� aliojm+� Ob_� [p_l[a_� HD>� i`�

_lsnbligs]ch�i`�cmif[n_m�q[m�`icg^�ni�\_�-+53�ja,gG� qbc]b�q[m�mfcabnfs�bcab_l�nb[h�nb[n�i`�

I>>GN� aoc^_fch_m� \l_[ejichn� %-+2� ja,gG&� ][n_ailct_^� [m� m_hmcncp_+�<]]il^cha� ni� =[e_l�

%.66/&� ][n_ails� chn_ljl_n[ncih� i`�_lsnbligs]ch� l_mofnm� q[m� [� jli\f_g� omcha� nb_� ]oll_hn�

I>>GN�aoc^_fch_�\l_[ejichnm+�Ob_�@*n_mn�[h^�nb_�[a[l�̂ cfoncih�g_nbi^�n_h^�ni�acp_�mcgcf[l�

l_mofnm+�<]]il^cha�ni�O_hip_l�_n�[f+�%.66/&�nb_�HD>m�i`�_lsnbligs]ch�[h^�n_nl[]s]fch_�q_l_�

mfcabnfs�bcab_l�qcnb�@*n_mn�nb[h�qcnb�\linb�gc]li^cfoncih+�Obcm�^c``_l_h]_�q[m�^o_�ni�nb_�om_�

i`�I>>GN�\l_[ejichnm�nb[n�^i�hin�]ill_mjih^�ni�nb_�^io\fcha�^cfoncih�m]b_g_�om_^�\s�nb_�

@*n_mn+� Dh�nb_�jl_m_hn�mno^s�^[n[�[h[fsmcm�i`�HD>�p[fo_m�mbiq_^�hi�mcahc`c][hn�^c``_l_h]_m�

\_nq__h�nb_�[hncgc]li\c[f�mom]_jnc\cfcns�jli`cf_�i ` �̂ loam�n_mn_^�ch�nb_�^c``_l_hn� `__^�aliojm�

qbc]b�mojjilnm�nb_�`ch^cham�i`�nb_�^cme�m_hmcncpcns�jli`cf_+

Himn�i`�nb_�]igg_l]c[ffs�[p[cf[\f_�g_nbi^m�i`�[hncgc]li\c[f�mcF]_jnc\cfcns�n_mncha�̂ i�

hin�j_l`ilg�q_ff�qcnb�>[gjsfi\[]n_lm)�h_]_mmcn[ncha�nb_�om_�i`�gil_�n_^ciom�g_nbi^m�mo]b�

[m� [a[l� ^cfoncih� il� \linb� gc]li^cfoncih+� <hinb_l� jli\f_g� cm� nb[n� \l_[ejichn� p[fo_m� `il�

l_mcmn[h]_�b[p_�hin�\__h�_mn[\fcmb_^�hil�b[m�nb_�_``_]n�i`�gc]li[_lijbcfc]�ch]o\[ncih�ih�nb_�

HD>m�i`�[hncgc]li\c[f�[a_hnm� \__h�[]]ol[n_fs�^_n_lgch_^+�Rcnb�^cme�m_hmcncpcns�g_nbi^m)�

bcab�f_p_fm�i`�_llilm�i]]ol�qcnb�mig_�[hnc\cinc]m� %Q[hbii`�_n�[f+)� .651&+�<fmi)� nb_l_� cm�hi�

[al__g_hn�[giha�p[lciom�[onbilm�[\ion�n_mn�]ih^cncihm�mo]b�[m�nb_�ijncg[f�g_^cog)�nb_�om_�

i`� \fii^� mojjf_g_hn[ncih� [h^� n_gj_l[nol_� [h^� ncg_� i`� ch]o\[ncih+� Ob_� ]igg_l]c[ffs�

[p[cf[\f_�@*n_mn�%<=�=ci^cme)�Nifh[)�Nq_^_h&�b[m�\__h�̂ _m]lc\_^�[m�]igj[l[\f_�qcnb�mn[h^[l^
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[hncgc]li\c[f�mom]_jnc\cfcns�n_mnm�mo]b�[m�[a[l�gc]li^cfoncih�[h^�\linb�gc]li^cfoncih�g_nbi^m�

%=[e_l)�.66/)�O_hip_l�_n�[f+)� .66/&+�Ob_l_`il_)�nb_� @*n_mn�][h�\_�om_^�[m�[�mcgjf_)�l[jc^�[h^�

[]]ol[n_�n_mn�ni�^_n_lgch_�nb_�HD>�i`�>+�PKPYSO�cmif[n_m+

Hihcnilcha�i`�l_mcmn[h]_�j[nn_lhm�\s�[hncgc]li\c[f�mom]_jnc\cfcns�n_mncha�i`�>+�PKPYSO�

cm� cgjiln[hn�\_][om_�i`� nb_�jimmc\cfcns�i`�nb_�ila[hcmg�[]koclcha�l_mcmn[h]_�[h^�^c``_l_hn�

g_]b[hcmgm�[h^�j_lb[jm�_]ifiac][f�^c``_l_h]_m�ch�BD�nl[]n�̂ o_�ni�^c``_l_hn�`__^m�g[s�jf[s�[�

lif_+�Ob_�^_p_fijg_hn�i`�l_mcmn[h]_�ni�`folikochifih_m�b[m�cgjfc][ncihm�ch�nb_�c^_hnc`c][ncih�

i`� >[gjsfi\[]n_l� ila[hcmgm� ni� nb_� mj_]c_m� f_p_f� [m� q_ff� %<fnq_aa� _n� [f+)� .654&+�

Afolikochifih_�l_mcmn[hn�>+�PKPYSO�cmif[n_m�qiof^�\_�l_mcmn[hn�ni�h[fc^crc]�[]c^�[fmi�[h^�b_h]_�

nb_s�g[s�\_�_llih_iomfs�]f[mmc`c_^�[m�>+� QGVO'

Dh�]ih]fomcih)�nb_�jl_m_hn�mno^s�ih�̂ loa�l_mcmn[h]_�omcha�^cme�̂ c``omcih�[h^�@*n_mn�̂ c^�

hin�l_p_[f�[hs�mcahc`c][hn�^c``_l_h]_�ch�[hncgc]li\c[f�mom]_jnc\cfcns+
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-(0(�HYZYfYbWYg

<GOR@BB� H)� =PMI@IN� <)� UJGGDIB@M*� DO@I� E)� K@II@M� EG+� Kli\f_gm� ch�
c^_hnc`c][ncih�i`�-=GJOFI>=?MAK�EAENHD�[mmi]c[n_^�qcnb�[]kocmcncih�i`�l_mcmn[h]_�ni�h[fc^crc]�
[]c^+�E�>fch�Hc]li\cif+�.6548�/2�%6&7�.5-4*�.5-5+

=<F@M�>I+�Ob_�@*�n_mn�[h^�-=GJOFI>=?MAK�EAENHD$�?c[ah�Hc]li\cif�Dh`_]n�?cm+�.66/8�.2�%2&7�
136*14/*

=MJJFN� =R)�B<M>D<�HH)�AM<N@M�?@A)�GDJMC)�NO@R<MO�M=�G<HH@M?DIB�
<H+� Dmif[ncih� [h^� ]b[l[]n_lct[ncih� i`�]_jb[finbch� mom]_jnc\f_�-=GJOFI>=?MAK� ?IFD� `lig�
mf[oabn_l�][nnf_+�E�>fch�Hc]li\cif+�.6538�/17�26.*�262+

=PMMD?B@� M)� R<MM@I� >)� KCDGGDKN� D+� H[]lifc^_)� fch]im[gc^_� [h^� mnl_jnial[gch�
l_mcmn[h]_�ch�-=GJOFI>=?MAK�EAENHD%�?IFD$�E�<hncgc]li\�>b_ginb_l+.6538� .47�0.2*�0/.+

BJJOU� O?)� H<MODI� =<+� >b[l[]n_lct[ncih� i`� bcab� f_p_f� kochifih_� l_mcmn[h]_� ch�
-=GJOFI>=?MAK�EAENHD$�<hncgc]li\�<a_hnm�>b_ginb_l+.66.8�02�%2&7�51-*�512+

F<MH<GD� H<)� ?@� BM<I?DN� N)� AG@HDIB� K>+� <hncgc]li\c[f� mom]_jnc\cfcns� i`�
-=GJOFI>=?MAK�EAENHD�qcnb� mj_]c[f� l_`_l_h]_� ni� l_mcmn[h]_� j[nn_lhm� i`�>[h[^c[h� cmif[n_m+�
<hncgc]li\�<a_hnm�>b_ginb_l+.65.8� .6�%1&7�260*�264+

H]IPGOT�><H+�Ob_�nl_[ng_hn�i`�>[gjsfi\[]n_l�[mmi]c[n_^�a[mnlcncm+�<g�E�B[mnli_hn_lif+�
.6548�5/7�/12*/14+

K<K<?JKJPGJP�=)�>JPMQ<GDI�K+� ?cmj_lm[f� ch�>[gjsfi\[]n_l�mjj+� i`�=JC�+#�("� [�
e[h[gs]ch� l_mcmn[h]_� ^_n_lgch[hn� `lig� al[g� jimcncp_� ]i]]c+� <hncgc]li\� <a_hnm�
>b_ginb_l+.6558�0/�%3&7�612*�615+

O<TGJM� ?@)� >JPMQ<GDI� K+� H_]b[hcmgm� i`�[hnc\cinc]� l_mcmn[h]_� ch� >[gjsfi\[]n_l�
mj_]c_m+�<hncgc]li\�<a_hnm�>b_ginb_l�.6558�0/�%5&7� ..-4*� .../+

O@IJQ@M�A>)�@GQMPH� KH+�?_n_]ncih�i`�nqi�^c``_l_hn�e[h[gs]ch�l_mcmn[hn�a_h_m� ch�
h[nol[ffs�i]]ollcha�cmif[n_m�i`�-=GJOFI>=?MAK�EAENHD� [h^�-=GJOFI>=?MAK�?IFD$� <hncgc]li\�
<a_hnm�>b_ginb_l+� .6558�0/7� ..4-*�..40+
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O@IJQ@M� A>)� =<F@M� >I)� A@II@G� >G)� MT<I� ><+� <hncgc]li\c[f� l_mcmn[h]_� ch�
>[gjsfi\[]n_l�mj_]c_m+�Dh�3GRU\QTHGIXKV�PKPYSO�>oll_hn�mn[nom�[h^�̀ onol_�nl_h^m+�I[]b[gech)�
D)�=f[m_l)�HE)�Oigjechm)�GN�%_^m+&+�.66/8�33*�4/+

Q<ICJJA� M)� ?D@MD>FS� M)� >DJBI<P� C)� CP=M@<>CON� EHC)� F<PAH<I� G)�
=POUG@M�EK+�?cme�m_hmcncpcns�n_mncha�̀ il�>[,hjsi<[]l_ls_,qhc+�@ol�E�>fch�Hc]li\cif+�.6518�
07.3-*� 3/+

Q<ICJJA�M+�Nom]_jnc\cfcns�i`�>[gjsfi\[]n_lm�ni�[hncgc]li\c[f�[a_hnm+�Dh�3GRU\QTHGIXKV�
ch`_]ncihm�ch�H[h�[h^�<hcg[fm+�=ontf_l)�EK�%_^+&+�>M>�jl_mm)�=i][�M[nih)�AD+�PN<+�.6518�44*�
52+
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.(� <B7=;BB?D�=;D;�JOF?D=�E<�-+36;25,+-9/7�1/1:40� ?IEB7J;I�

.(+�8UW_[fcibX

G[]e�i`�[jjlijlc[n_�mo\nsjcha�niifm�b[m�bch^_l_^�_jc^_gcifiac][f�chp_mnca[ncihm�i`�

>[gjsfi\[]n_l�ch`_]ncihm�ch�nb_�j[mn+� Dh�il^_l�ni�[^^l_mm�nbcm� cmmo_)�[�msmn_g�`il�nl[]echa�

mj_]c`c]�mnl[chm�il�m_linsj_m�i`�-=GJOFI>=?MAK�mnl[chm�qiof^�\_�^_mcl[\f_�`il�mno^scha�nb_�

_jc^_gcifias� i`�bog[h� ch`_]ncihm)� [h[fstcha� gi^_m� i`�nl[hmgcmmcih� [h^� ^_pcmcha� [h^�

[mm_mmcha�chn_lp_hncih�mnl[n_ac_m�cgjiln[hn�ch�[hcg[f�[alc]ofnol_+

N_p_l[f� g_nbi^m� b[p_� \__h� ^_m]lc\_^� `il� nsjcha� -=GJOFI>=?MAK� mjj+� ch]fo^cha�

\cinsjcha)� m_linsjcha)� jb[a_� nsjcha)� jf[mgc^� nsjcha)� _htsg_�jli`cf_�[h[fsmcm)� l_mnlc]ncih�

^ca_mn�[h[fsmcm)�jofm_^�`c_f^�[h[fsmcm�[h^�lc\insjcha+�Dh�j[lnc]of[l)�m_linsjcha�ni�^_n_]n�b_[n�

f[\cf_�%CG&�[hnca_hm�il�J�%b_[n�mn[\f_&�[hnca_hm�b[m�jf[s_^�[h�cgjiln[hn�lif_�ch�oh^_lmn[h^cha�

nb_�_jc^_gcifias�[h^�c^_hnc`scha�nb_�miol]_�i`�>[gjsfi\[]n_l� ch`_]ncihm�ch�nb_�j[mn�%K[nnih)�

_n� [f+)� .66.&+� N_linsjcha� m]b_g_m� [l_� om_`of� \on� b[p_� ]_ln[ch� fcgcn[ncihm+� Ob_s� l_kocl_�

l_[a_hnm�nb[n�[l_�_rj_hmcp_�[h^�ncg_�]ihmogcha�ni�jli^o]_�%K[nnih�[h^�R[]bmgonb)�.66/&+�

<m�[�l_mofn�p_ls�`_q�f[\il[nilc_m�jlipc^_�m_linsjcha�`[]cfcnc_m�[h^�mi�nbcm� n_]bhcko_�cm�hin�

_[mcfs�[]]_mmc\f_�ni�^c[ahimnc]c[hm+�Aolnb_lgil_)� l_fc[h]_�ih�nb_�l_mofnm�i`�m_linsjcha�[fih_�

]iof^�\_�gcmf_[^cha�[h^�]ih`omcha�%N[f[g[�_n�[f+)� .66-&+�-=GJOFI>=?MAK�m_linsj_m�[l_�hin�

mj_]c_m�mj_]c`c]�[h^�nb_�ch`fo_h]_�i`�_hpclihg_hn[f�`[]nilm�ih�nb_�mn[\cfcns�i`�gimn�i`�nb_m_�

jb_hinsjc]� jlij_lnc_m� cm�[hinb_l� g[dil�q_[eh_mm� i`�nb_m_� n_]bhcko_m� %T[h�_n�[f+)� .66.&+�

Kb_hinsjc]�n_]bhcko_m�b[p_�[�bcab�ohnsj_[\f_�l[n_�ch�p_n_lch[ls�cmif[n_m�%I_q_ff�_n[f+)�/---&+�

Ob_m_�^l[q\[]em�l_mnlc]n�nb_cl�[jjfc][ncih�̀ il�chp_mnca[ncha�fce_fs�miol]_m�i`�-=GJOFI>=?MAK�

mjj+�][omcha�ch`_]ncihm�ch�bog[hm+

.24

!%-.,$1#%$�2)0(�-%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



Hif_]of[l�g_nbi^m�mo]b�[m�l_mnlc]ncih�_h^iho]f_[m_�[h[fsmcm� %K[nnih�_n�[f+)� .66.&)�

[h[fsmcm�qcnb�a_h_m�_h]i^cha�̀ il�lMI<�%Fc_bf\[o]b�_n[f+)�.66.&)�jf[mgc^�[h[fsmcm�%=l[^\ols�

_n�[f+)�.650&)�gofncfi]om�_htsg_�_f_]nlijbil_mcm�[h[fsmcm�nsjcha�%<_m]b\[]b_l�[h^�Kc`c`[l_nnc)�

.656&�b[p_�\_]ig_�jijof[l�[m� [fn_g[ncp_m�ni�m_lifiac][f�g_nbi^m�l_]_hnfs+

M_mnlc]ncih�`l[ag_hn�f_hanb�jifsgiljbcmg�%MAGK&�[h[fsmcm�i`�nb_�jifsg_l[m_�]b[ch�

l_[]ncih�%K>M&�jli^o]nm�i`�nb_�3GRU\QTHGIXKV�̀ f[a_ffch�a_h_�":QG1#�ehiqh�[m�`f[a_ffch�a_h_�

nsjcha)� cm�[�om_`of�gif_]of[l�\[m_^�g_nbi^�%I[]b[gech�_n�[f+)� .663&�[h^�][h�\_�om_^�[m�[�

jl[]nc][f�nsjcha�g_nbi^�`il�_p[fo[ncha�nb_�jbsfia_h_nc]�[h^�_jc^_gcifiac][f�l_f[ncihmbcjm�

[giha� mnl[chm+� Dh� _jc^_gcifiac][f� [h[fsmcm)� nb_� mn[\cfcns� [h^� l_jli^o]c\cfcns� i `� mnl[ch�

c^_hnc`c][ncih� msmn_gm�[l_�]lcnc][f+� <]]il^cha� ni� Aodcgini� _n�[f+� %/---&� [h^� K_n_lmih�[h^�

I_q_ff)� %/--.&)� nb_�LQG �1� MAGK� j[nn_lhm� i`�>+�PKPYSO� mnl[chm� [l_� mo``c]c_hnfs� mn[\f_� `il�

_jc^_gcifiac][f�[h[fsmcm+

Ob_� joljim_� i`�nbcm� mno^s� q[m� ni� ]ih`clg� nb[n� nb_� cmif[n_m� l_]ip_l_^� `lig� nb_�

_rj_lcg_hn[f�\cl^m�q_l_�c^_hnc][f�ni�nb_�]b[ff_ha_�mnl[ch�il�nb[n�nb_�a_hinsj_�i`�nb_�cmif[n_m�

b[^�oh^_laih_�[hs�]b[ha_m+

.(+(+(� <`U[Y``]b�[YbYg

3GRU\QTHGIXKV�`f[a_ff[�[l_�h__^_^�`il�]ifihct[ncih�ch�nb_�chn_mnch[f�nl[]n�%G__�_n�[f+)�

.653&+�Iih`f[a_ff[n_^�p[lc[hnm�[l_�ch][j[\f_�i`�]ifihctcha�nb_�chn_mnch[f�nl[]n�i `�[hcg[fm�il�

bog[hm�%>[f^q_ff�_n�[f+)� .652�[h^�=f[]e�_n�[f+)� .655&+�Ob_�gincfcns�i`�̀ f[a_ff[�cm�[\mifon_fs�

h_]_mm[ls�`il�]ifihct[ncih�ch�nb_�BD�nl[]n�[h^�b_h]_�̀ f[a_ff[�[l_�]ihmc^_l_^�ni�\_�[h�cgjiln[hn�

pclof_h]_�`[]nil+� Ob_s�oh^_lai�\inb�jb[m_�%[`f[a_ff[n_)�hihgincf_&� [h^�[hnca_hc]�p[lc[ncihm�

%>[f^q_ff�_n�[f+)� .652� [h^�C[llcm�_n�[f+)� .654&+� Af[a_ff[�[l_� nb_�g[dil�m_li^_n_lgch[hn� ch
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]_ln[ch�m_lialiojm�i`�nb_�CG�m_linsjcha�m]b_g_�%C[llcm�_n�[f+)� .654&+�Ob_�mo\ohcn�`f[a_ffchm�

[l_� afs]imsf[n_^�[h^�`f[a_ffchm� [l_�jimnnl[hmf[ncih[ffs�gi^c`c_^� %?ica�_n�[f+)� .663&+�Ob_�

jl_m_h]_�i`�afs]imsf[n_^�jlin_chm�ch�\[]n_lc[�cm�cnm_f`�bcabfs�ohomo[f�[h^�l[cm_m�nb_�jimmc\cfcns�

i`� gif_]of[l� gcgc]ls� ni� afs]imsf[n_^� gicncxm� ih� bog[h� jlin_chm� %Bo_lls)� .664&+�

3GRU\QTHGIXKV� `f[a_ffch� mbiqm� [�bcab�^_al__� i`�m_ko_h]_� mcgcf[lcns� ni� nb_� `f[a_ffchm� i`�

AGQRTSKQQG� ch�nb_�[gchi�[h^�][l\irs�_h^m�i`�nb_�gif_]of_m�%Gia[h�_n�[f+)� .656&)�qbc]b�[l_�

ehiqh� ni� \_� ]ihm_lp_^� [giha� \[]n_lc[� [h^�qbc]b� b[p_� \__h� mbiqh� ni� `oh]ncih� ch� nb_�

nl[hmjiln�[h^�[mm_g\fs�i`�nb_�gihig_lm�chni�`f[a_ff[l�̀ cf[g_hnm�ch�_hn_lc]�\[]n_lc[�%Cigg[�

_n�[f)� .654&+�Ob_�chn_lh[f�l_acihm�i`�3GRU\QTHGIXKV�`f[a_ffch�]ihn[ch�[hnca_hc][ffs�p[lc[\f_�

m_ko_h]_m+

Ob_l_�[l_�nqi�[^d[]_hn�n[h^_gfs�ilc_hn_^�`f[a_ffch�a_h_m�%Bo_lls�_n�[f+)�.66.&�h[g_^�

:QG�1�[h^�LQG �2�_[]b�[jjlircg[n_fs�.+4�e\�ch�mct_�[h^�m_j[l[n_^�\s�[h�chn_la_hc]�mj[]_�l_acih�

i`�.4-�\j�%B_h\[he�[]]_mmcih� �<A�-2-.64�pc^_�Aca�1+.&+�Ob_�ij_h�l_[^cha�`l[g_m�[l_�62"�

c^_hnc][f�[n�nb_�ho]f_inc^_�f_p_f+�?c``_l_h]_m�\_nq__h�LQG �1�[h^�LQG �2�i]]ol�g[chfs�ch�nb_�2$�

[h^�0$�_h^m�[h^�ch�[�mg[ff�l_acih�ch�nb_�gc^^f_�i`�nb_�a_h_m+�Ob_�a_h_m�[l_�mcgcf[l�ihfs�qcnbch�

nb_�]i^cha�l_acihm�qbcf_�nb_cl�ojmnl_[g�l_acihm�mbiq�hi�mcahc`c][hn�mcgcf[lcns+�Ob_m_�a_h_m�

[l_�nl[hm]lc\_^�]ih]oll_hnfs�[fnbioab�nb_cl�nl[hm]lcjncih�cm�l_aof[n_^�\s�m_j[l[n_�jligin_lm+�

Ob_�LQG �1�a_h_�cm�]ihnliff_^�\s�[� jligin_l�qbcf_�nb_�LQG �2�a_h_�\s�[� jligin_l+�=inb�

LQG �1�[h^�LQG �2�a_h_�jli^o]nm�[l_�][j[\f_�i`�̀ ilgcha�`oh]ncih[f�`f[a_ff[l�̀ cf[g_hnm+�Hon[ncihm�

ch�nb_�LQG �1�a_h_�jli^o]_m�hihgincf_�]_ffm�qb_l_�[m�gon[ncihm�ch�LQG �2�fi]om�jli^o]_m�]_ffm�

qcnb�^_]l_[m_^�gincfcns� [h^�[�nloh][n_^�̀ f[a_ff[l�mnlo]nol_�%Bo_lls�_n�[f+)�.66.�&+�Ob_�n[h^_g�

[ll[ha_g_hn�i`�`f[a_ffch�a_h_m�moaa_mnm� nb[n�nb_�nqi� a_h_m�ilcach[n_^�`lig�[�^ojfc][ncih
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_p_hn+�K_lb[jm�>+�EAENHD�l_n[ch_^�\inb�a_h_m�mi�[m�ni�b[p_�[h�[fn_lh[n_�]ijs�̀ il�l_]ig\ch[ncih�

l_j[cl�ch�l_mjihm_�ni�[�gon[ncih�_p_hn�ch�ih_�a_h_�%Bo_lls�_n�[f+)� .66/&+�<fmi)�[�`cf[g_hn�

]igjim_^�i`�\inb�mo\ohcnm�]ih`_lm�al_[n_l�gincfcns�nb[h�[�̀ cf[g_hn�i`�_ko[f�f_hanb�]igjim_^�

i`�ihfs�nb_�Af[�<�mo\ohcn�[h^�nb_�ch]l_[m_^�gincfcns�[jj_[lm�ni� _hb[h]_�nb_�[\cfcns�i`�nb_�

ila[hcmg�ni�]ifihct_�nb_�chn_mnch[f�nl[]n+�-=GJOFI>=?MAK�mjj+�b[p_�nb_�[\cfcns�ni�gi^of[n_�nb_�

_rjl_mmcih�i`�nb_�EF= �,�a_h_�ch�l_mjihm_�ni�_hpclihg_hn[f�mcah[fm+�Obcm�moaa_mnm�nb[n�nb_l_�cm�

[�g_]b[hcmg�\s�qbc]b�>[gjsfi\[]n_lm�g[s�]ihnlif�nb_cl�gincfcns�mn[nom)�qbc]b�ch�nolh)�g[s�

gi^of[n_�pclof_h]_�%Bo_lls)� .664&+

Ob_�`f[a_ffch�a_h_�EF=+�ch�-=GJOFI>=?MAK�mjj+�[jj_[lm�ni�b[p_�mcahc`c][hn�m_ko_h]_�

b_n_lia_h_cns� mi� nb[n� gif_]of[l� [h[fsmcm� i`�nb_� `f[a_ffch� a_h_m� gcabn� m_lp_� [m� [� aii^�

_jc^_gcifiac]�g[le_l+�>igjon_l�[mmcmn_^�l_mnlc]ncih�mcn_�[h[fsmcm�i`�nb_�m_ko_h]_�̂ [n[�mbiq_^�

nb[n�[fnbioab�EF= �+� [h^�EF=�,�[l_�gil_� nb[h�60"�bigifiaiom)� ^ca_mncih�qcnb� l_mnlc]ncih�

_htsg_�+FN�.�qiof^�acp_�^c``_l_hn�^ca_mncih�j[nn_lhm�%Obig[m�_n�[f+)� .664&+� Aolnb_lgil_)�

\_nq__h�mnl[chm�nb_�EF=+ �a_h_m�g[s�^c``_l�\s�[m�go]b�[m�0-"�ch^c][ncha�nb[n� `f[a_ffch�a_h_�

nsjcha�][h�^cm]lcgch[n_�\_nq__h�mnl[chm�qcnbch�[�j[lnc]of[l�m_linsj_+�Ob_�l_mnlc]ncih�g[j�i`�

nb_�_htsg_�.@A�.�%]l_[n_^�qcnb�>fih_�H[h[a_l�3&�cm�mbiqh�ch�Aca�1+/+

Njihn[h_iom�chnl[a_higc]�`f[a_ffch�l_]ig\ch[ncih�b[m�\__h�l_jiln_^�\inb�̀ il�>+�?IFF�

[h^�>+�EAENHD$�Nno^c_m�i`�>+�?IFD�ch`_]ncihm�ch�jcam�moaa_mn_^�nb[n�nb_�ila[hcmg�q[m�hin�]fih[f�

[h^� ]iof^� ^_gihmnl[n_� ]ihmc^_l[\f_� a_h_nc]� p[lc[ncih� ^olcha� nb_� ]iolm_� i`�[h� chn_mnch[f�

ch`_]ncih�%p[h�^_l�Kf[m�_n�[f+)� .662&+� Dmif[ncih�i`�l_p_ln[hn�gincf_�>+� ?IFD�mnl[chm� ch�qbc]b�

chnl[a_higc]�l_]ig\ch[ncih�l_mofn_^�_cnb_l�ch�^_f_ncih�il�ch�l_jimcncihcha�i`�Fg$�][mm_nn_m�

chcnc[ffs� fi][n_^�G < ? EF= �+� a_h_�b[m�\__h�^_m]lc\_^�%<cg�_n�[f+)� .660&+� Ncgcf[l�gincfcns
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l_p_ln[hnm�`lig�cggincf_�gon[hn�3'�PKPYSO�mnl[chm�b[p_�[fmi�\__h� l_jiln_^�%R[mm_h[l�_n�[f+)�

.662� &+� Iocdn_h� _n� [f+� %/---&� b[p_� l_jiln_^� nb[n� [� hihgincf_�PQG �1� gon[hn� i`�>+�PKPYSO�

oh^_lq_hn�l_[ll[ha_g_hnm�qcnbch�cnm�̀ f[a_ffch�fi]om)�[h^�l_a[ch_^�cnm�gincfcns�[h^�]ifihct[ncih�

][j[]cns)� ^olcha� ]ifihct[ncih� i`� ]bc]e_h� chn_mnch_+� <fmi)� chn_la_higc]� l_]ig\ch[ncih�

%bilctihn[f�a_h_�nl[hm`_l&�b[m�\__h�̂ _gihmnl[n_^�\_nq__h�nb_�`f[a_ffch�fi]c�i`�nqi�gon[hn�>+�

PKPYSO�mnl[chm�_[]b�]ihn[chcha�^c``_l_hn�[hnc\cinc]�l_mcmn[h]_�g[le_lm�ch�nb_cl�`f[a_ffch�a_h_m�

%R[mm_h[l�_n�[f+)�.662&+�C[llchanih�_n�[f+�%.664&�mbiq_^�ch^cl_]n�_pc^_h]_�`il�chnl[a_higc]�

PQG � l_]ig\ch[ncih�ch�[�hihgon[hn�mnl[ch�[h^�`il�chn_la_higc]�l_]ig\ch[ncih�qcnbch�h[nol[f�

jijof[ncihm�i`�>+�PKPYSO�\s�m_ko_h]cha�g[hs�PQG �1�[h^�PQG �2�a_h_m+�C[hhch_h�_n�[f+� %.666&�

b[p_�̂ _m]lc\_^�l_]ig\ch[ncihm�\_nq__h�3GRU\QTHGIXKV�mnl[chm�[`n_l�]i*]ifihct[ncih�i`�nb_m_�

mnl[chm� ch� nb_� ]bc]e_h� chn_mnch_+� Ob_m_� mno^c_m� jlipc^_� ch]l_[mcha� _pc^_h]_� nb[n� a_h_nc]�

l_]ig\ch[ncih�][h�i]]ol�ch�>[gjsfi\[]n_lm�[h^�g[s�l[cm_�̂ io\nm�[\ion�nb_�fiha�n_lg�mn[\cfcns�

i`�PQG �1� a_h_m+�Ob_�joljim_�i`�nbcm�mno^s�q[m�ni�]ih`clg�nb[n�nb_� cmif[n_m� l_]ip_l_^�q_l_�

c^_hnc][f�ni�nb[n�om_^�`il�]b[ff_ha_�i`�nb_�_rj_lcg_hn[f�\cl^m+
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<][�.(+(�IW\YaUh]W�fYdfYgYbhUh]cb�cZ�<`U[Y``]b�[YbYg�T _�3GRU\QTHGIXKV�PKPYSO'

6QG1 � á � 6QG2

+(1�_V� +1*�Vd� +(1�_V

=inb�PQG1 �[h^�PQG �2�a_h_m�i`�>+�PKPYSO�[l_�[jjlircg[n_fs�.+4�e\�[h^�[l_�[ll[ha_^�ch�[�n[h^_g�

ilc_hn[ncih�qcnb�[h�chn_la_hc]�mj[]_�i`�.4-�\j+
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<][�.(,(�4JK�?�HYghf]Wh]cb�aUd�cZLQG �1�[YbY�cZ�3GRU\QTHGIXKV�PKPYSO

J^_f� ?^_f� J^_f
J^_f� D� ?^_f� ?^_f� ? ^_f� D� ? ^_f� ?^_f
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`f[�<

`f[�<� "+1+3�Vdg#
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.(,(�CUhYf]U`g�UbX�aYh\cXg

.(,(+(�?gc`UhYg�igYX�]b�h\Y�ghiXm

Ob_�3GRU\QTHGIXKV�PKPYSO�cmif[n_m�om_^� ch�nb_�mno^s�][g_�`lig�\cl^m� om_^� ch� nb_�

^c_n[ls�mno^s�̂ _m]lc\_^�ch�>b[jn_l�/+�Jon�i`�nb_�cmif[n_m�l_]ip_l_^)�1-�cmif[n_m�q_l_�l[h^igfs�

m_f_]n_^�omcha�[�]igjon_l�\[m_^�mi`nq[l_�jlial[g�%Hchcn[\� ./�Dh])�Q_lmcih� ./&�[h^� q_l_�

nb_h� ]b[l[]n_lct_^� [h^� ]ih`clg_^� [m� 3GRU\QTHGIXKV�PKPYSO� omcha� giljbifiac][f� [h^�

\ci]b_gc][f�n_mnm)�[h^�q_l_�mo\d_]n_^�ni�gif_]of[l�]b[l[]n_lct[ncih�qcnb�l_mj_]n�ni�LQG �1�a_h_+�

Ob_�m[g_�cmif[n_m�q_l_�[fmi�m_hn�`il�\cinsjcha�[h^�m_linsjcha�mno^c_m�ni�I[ncih[f�G[\il[nils�

`il�@hn_lc]�j[nbia_hm)�>[h[^c[h�N]c_h]_�>_hn_l�̀ il�Cog[h�[h^�<hcg[f�K[nbia_hm)�Rchhcj_a)�

H[hcni\[)�>[h[^[+

.(,(,(�;lhfUWh]cb�cZ�[Ybca]W�:D7

Ob_� m_f_]n_^� >+� PKPYSO� cmif[n_m� q_l_� aliqh� ih� =<� %Jric^&� jf[n_m� oh^_l�

gc]li[_lijbcfc]�]ih^cncihm�jlipc^cha�2"�irsa_h)�.-"�][l\ih�̂ circ^_)�[h^�52"�hcnlia_h�[n�

1/à�>�ip_lhcabn+�B_higc]�?I<�q[m�_rnl[]n_^�omcha�[�]igg_l]c[ffs�[p[cf[\f_�ecn�%Klig_a[Ç�

Rct[l^�B_higc]�?I<�jolc`c][ncih�ecn&+�Ob_�_rnl[]ncih�jli]_mm�chpifp_^�nb_�`iffiqcha�mn_jm�

omcha�nb_�l_[a_hnm�mojjfc_^�qcnb�nb_�ecn+�< .-�jG�fiij`of�i`�\[]n_lc[f�]ifihc_m�q[m�nl[hm`_ll_^�

ni�3--�oG�i`� fsmcm�mifoncih�ch�[�.+2�gG�gc]li]_hnlc`oa_�no\_�[h^�q[m�ch]o\[n_^�[n�5-à�>�`il�

2�gchon_m�ch�[�q[n_l�\[nb�ni�fsm_�]_ffm�[h^�nb_h�]iif_^�ni�liig�n_gj_l[nol_+�Obl__�gc]lifcn_lm�

i`�MI<m_� mifoncih�q_l_�[^^_^�ni� nb_�]_ff� fsm[n_�[h^� no\_m�q_l_� chp_ln_^� 2� ncg_m� ni�gcr�

nbilioabfs+�Ob_�no\_m�q_l_�nb_h�ch]o\[n_^�[n�04à�>�`il�.� biol�ch�[�q[n_l�\[nb�[h^�]iif_^�ni�

liig�n_gj_l[nol_+�Oqi�boh^l_^�jG�i`�jlin_ch�jl_]cjcn[ncih�mifoncih�q_l_�[^^_^�[h^�gcr_^�

\s�piln_rcha�pcailiomfs�[n�bcab�mj__^�`il�/-�m_]ih^m�[h^�nb_h�ch]o\[n_^�ih�c]_�̀ il�2�gchon_m+
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Ob_h�cn�q[m�]_hnlc`oa_^�[n� .0)�JJJr�a�`il�0�gchon_m+�Ob_�moj_lh[n[hn�]ihn[chcha�?I<�q[m�

nl[hm`_ll_^� chni� [�]f_[h� .+2�gG�gc]li]_hnlc`oa_� no\_�]ihn[chcha�3--� jG�i`� cmijlij[hif)�

a_hnfs�gcr_^�\s�chp_lmcih�[h^�]_hnlc`oa_^�[n�.0)---�r�a�`il�/�gchon_m+�Ob_�moj_lh[n[hn�q[m�

][l_`offs�^_][hn_^�[h^�nb_�?I<�j_ff_n�q[m�][l_`offs�q[mb_^�qcnb�3--�jG�i`�4-"�_nb[hif+�

Aiffiqcha�]_hnlc`oa[ncih�`il� /�gchon_m�[n�.0)�JJJr�a)�_nb[hif�q[m�^_][hn_^�[h^� nb_�j_ff_n�

q[m�[ffiq_^�ni�[cl�̂ ls�̀ il�.2�gchon_m+� Jh_�boh^l_^�gc]li�fcn_lm�i`�?I<�l_bs^l[ncih�mifoncih�

q_l_� [^^_^� ni� nb_� no\_� [h^� l_bs^l[n_^� nb_�?I<� \s� ch]o\[ncha� ip_lhcabn� [n� 1Å�>+� Ob_�

]ih]_hnl[ncih�i`�?I<�ch�nb_�_rnl[]nm�q[m�^_n_lgch_^�omcha�[�mj_]nlijbinig_n_l�%Pfnlimj_]�

DD)� 1-2-� PQ,� pcmc\f_� Nj_]lijbinig_n_l)� GF=� =ci]blig&+� Hc]li]op_nn_m� qbc]b� bif^�

[jjlircg[n_fs�4--�jG�pifog_�q_l_�om_^+�?_cihct_^�̂ cmncff_^�q[n_l�q[m�om_^�[m�nb_�l_`_l_h]_�

\f[he�[h^�`il�g[echa�^cfoncihm+� .� ch�.--�^cfoncihm�i`�nb_�_rnl[]nm�q_l_�jl_j[l_^�[h^�ijnc][f�

^_hmcns�[n�[�q[p_�f_hanb�i `/3-�hg� chcnc[ffs�[h^�[n�/5-�hg�mo\m_ko_hnfs�q[m�l_[^�omcha�nb_�

mj_]nlijbinig_n_l+

.(,(-(� 7ad`]Z]WUh]cb�cZBF=�+�[YbY�ig]b[�Fc`maYfUgY�W\U]b�fYUWh]cb�"F9H#

<�g[mn_lgcr�q[m�jl_j[l_^�\s�[^^cha�]igjih_hnm�ch�nb_�`iffiqcha�il^_l+�Ail�2-�jG�

l_[]ncih�mn_lcf_�^io\f_�^cmncff_^�q[n_l)�04�jG8� .-�S�K>M�\o``_l)�2� jG8�^IOK�gcr�%-+/�gH�

_[]b�&)� .� jG8�`ilq[l^�[h^�l_p_lm_�jlcg_lm�%/+2�jH�_[]b&)� .� jG�_[]b8�O[k�?I<�jifsg_l[m_�

%fP&� %jifsg_l[m_� [h^� l_[a_hnm� `lig� =ci`_lg_hn[m)� Jhn[lci)� >[h[^[&)� .� jG� [h^� /2gH�

g[ah_mcog�]bfilc^_)�0� jG+�Oi�nbcm� .� jG�i`�?I<�% * 1 - �ja,�jG&� n_gjf[n_�q[m�[^^_^+�Ob_�

jlcg_l� m_ko_h]_m� q_l_� ]ihm_hmom� m_ko_h]_m� \[m_^� ih� jo\fcmb_^� jlcg_l� m_ko_h]_m�

%I[]b[gech�_n�[f+)� .664&�[h^�=G<NO�m_[l]b� %<fnm]bof�_n�[f+)� .664&�omcha�3'�PKPYSO�mnl[ch�?�

...5� [m� nb_� ko_lls� m_ko_h]_� %B_h\[he)� Ko\g_^�<]]_mmcih� �<A� -2-.64&+� Ob_� `ilq[l^
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jlcg_l�]ihmcmn_^�i `� %2�*�0$&�<OB�BB<�OOO�>BO�<OO�<<>�<>%<,>&�<<O�B�[h^�l_p_lm_�

jlcg_l�i`�%N$�*�0ä&�>O<�>OB�O<B�%>,O&�<<�O>O�O<<�<<>�<OO�%=ci,�>[h�N]c_hnc`c])�

Hcmmcmm[oa[)�Jhn[lci)�>[h[^[&+� <m�[�h_a[ncp_�]ihnlif�[fiha�qcnb�nb_�[\ip_�]igjih_hnm)� .�

ucG�mn_lcf_�̂ io\f_�^cmncff_^�q[n_l�q[m�om_^�chmn_[^�i`�n_gjf[n_�?I<+�Ob_�K>M�q[m�j_l`ilg_^�

omcha�[�nb_lg[f�]s]f_l�%Cs\[c^�K>M�Njlchn)�PF&�oh^_l�nb_�̀ iffiqcha�]ih^cncihm*�mn[a_�.)�mn_j�

D)�^xh[nol[ncih�[n�62à�>�`il�2�gch8�mn[a_�/)�mn_j� .)�62à�>�`il�12�m_]8�mn_j�/)�[hh_[fcha�[n� 22à�

>�12�m_]8�mn_j�0)4/à�>�1-�m_]�̀ il�/2*�0-�]s]f_m�[h^�mn[a_�0)�mn_j�.)�_fiha[ncih�̀ il�0�gch+�<`n_l�

]igjf_ncih�i`�nb_�[gjfc`c][ncih�nb_�jl_m_h]_�i`�K>M�jli^o]nm�q_l_�^_n_]n_^�\s�[a[lim_�a_f�

_f_]nlijbil_mcm�[m�^_m]lc\_^�\_fiq+

.(,(.(�;`YWhfcd\cfYg]g�cZ�F9H�dfcXiWhg

Ob_�a_f�`il�_f_]nlijbil_mcm�q[m�jl_j[l_^�\s�̂ cmmifpcha�Da�i`�[a[lim_�%BD=>J)�=MG)�

H?)�PN<&�ch�.--�gG�i`�DS�O<@�\o``_l�%pc^_�[jj_h^cr�>�&�ch�[�gc]liq[p_�ip_h+�Ob_h�nb_�

a_f�q[m�_f_]nlijbil_m_^�%=ciM[^�Kiq_l�K[]�0--&�`il�12�gchon_m�[n�.--�Q�ch�DS�O<@�\o``_l�

]ihn[chcha� 3� jG� i `� _nbc^cog� \ligc^_� %fJga,� gG&� [h^� nb_� a_f� q[m� pcmo[fct_^� [h^�

jbinial[jb_^� omcha� [� ]igjon_l� \[m_^� a_f� cg[acha� msmn_g� %Nsha_h_� B_h_� Nh[j� B_f�

^i]og_hn[ncih�msmn_g)�PF&+

.(,(/(�H<BF�UbU`mg]g

Oi�1-�jG�i ` �K>M�jli^o]n)� 2�ohcnm�i`�4JK�D�_htsg_�%�Klig_a[&�[h^�/+2�jG�i`�fJS�

=N<�q_l_�[^^_^+�Ob_�l_[]ncih�q[m�ch]o\[n_^� `il�/�biolm�ch�[�04à�>�ch]o\[nil+�Ob_�^ca_mn_^�

m[gjf_m�q_l_�fi[^_^�ihni� 1"�Iomc_p_�BOB�[a[lim_�a_f�%=H<)�H[ch_)�PN<&+�Ob_�a_f� q[m�

_f_]nlijbil_m_^� `il� 1� biolm� oh^_l� 52� Q� %=ciM[^� Kiq_l�K[]� 0--&� [n� liig� n_gj_l[nol_�

]ihn[chcha�3�jG�i`�_nbc^cog�\ligc^_�%fJga,�gG&� ch�-+2"�O=@�\o``_l�%pc^_�[jj_h^cr�A&+
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<`n_l�_f_]nlijbil_m_m�a_fm�q_l_�^_mn[ch_^� `il� .� biol�ch�-+2�"�O=@�\o``_l+� Ob_�a_f�q[m�

pcmo[fct_^�[h^�jbinial[jb_^�omcha�[�]igjon_l�\[m_^�a_f� cg[acha�msmn_g�%Nsha_h_�B_h_�

Nh[j�B_f�^i]og_hn[ncih�msmn_g)�PF&+
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.�@ (�HYgi`hg

J`�nb_�1-�cmif[n_m�mo\d_]n_^�ni�[h[fsmcm)�[ff�i`�nb_g�]iof^�\_�[gjfc`c_^�omcha�?I<�

_rnl[]n_^�omcha�nb_�Klig_a[�ecn+�<gjfc]ihm�i`�mct_�.+4�e\� q_l_�i\n[ch_^�`il�[ff�cmif[n_m�[h^�

l_jl_m_hn[ncp_m�i`�qbc]b�[l_�acp_h�ch�Acam� +1+0+�Ob_�MAGK�j[nn_lhm�i`�nb_�K>M�jli^o]nm�i`�

cmif[n_m�^ca_mn_^�qcnb�nb_�l_mnlc]ncih�_htsg_�4JK�9 �\_fihacha�ni�nb_�p[lciom�`__^�aliojm�[l_�

jl_m_hn_^�ch�Acam+�1+1�[h^� 1+2+�Ob_�`l[ag_hnm�q_l_�fscha�\_nq__h�.--�\j�[h^�5--�\j�\[h^m�

i`�nb_� .--�\j�gif_]of[l�q_cabn�g[le_l+�Ob_m_�`caol_m�jl_m_hn_^�nqi�^cmnch]n�PQG �1�j[nn_lhm+�

Ob_�mnl[ch�om_^�`il�ch`_]ncha�\cl^m�%f[h_�2)�Aca+�1+1&�[h^�gimn�i`�nb_�cmif[n_m�\_fiha_^�ni�[�

mchaf_�PQG �1� nsj_�qbcf_�m_p_l[f�i`�nb_�cmif[n_m�mbiq_^� fcnnf_�p[lc[ncihm+�Ob_�]igj[lcmih�i`�

l_mofnm�\_nq__h�nb_�PQG �1� a_h_�nsjcha� [h^�m_linsjcha� [l_�acp_h�ch�O[\f_m�1+.+.� [h^�1+.+/+�

Jhfs�nqi� cmif[n_m�%2"&)�^_mcah[n_^�5,� .� %f[h_�5� `ca+�1+1&�[h^�5,�/� %f[h_�2� `ca+�1+3&�mbiq_^�

p[lc[ncih�ch�\[h^�j[nn_lhm�ch�]igj[lcmih�ni�inb_lm+
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<][�.-(�7ad`]Z]WUh]cb�cZ�+1+3�Vd�̂ qU�S�[YbY�cZ�3GRU\QTHGIXKV�PKPYSO�]gc`UhYg(

+� ,� -� .� /� 0� 1� 2� 3� +*� ++� +,

.4.6\j

G_a_h^m7�G[h_m� .� [h^�./+�<)�Cch^�DDD�g[le_l�%Klig_a[&+� Dmif[n_� �m�`lig�G[h_� � /+�6,/)0+�

2,/)1+3,1)2+1,.)3+.,.)4+3,2)5+2,1)6+./,.).-+2,0).. +.-,.+�Ob_�mct_�i`�nb_�K>M�jli^o]n�

cm�ch^c][n_^�ih�nb_�f_`n�mc^_+

.36
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<][&�11'LQG1 �[YbY�H<BF�Z]b[Yfdf]bhg�cZ�3GRU\QTHGIXKV�PKPYSO�]gc`UhYg(

+ , � . � / 1� 2� 3� +*� ++� +,

YccVd&S�
NJJ\j� á �
1--\j� á

0--\j� *

/--\j� á

G_a_h^m7�G[h_m�D)�4�[h^�./�]ihn[ch�nb_�.--�\j�gif_]of[l�q_cabn�g[le_l�%f[^^_l&+�G[h_� � /+�

2,.)� 1+�4,/)2+� .0,.� %mnl[ch�chi]of[n_^&+�5+�5,.)6+.-,�0).-+� .,0)..+1,/+

G[h_�57�cmif[n_�mbiqcha�p[lc[ncih+

.4-
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<][(�1'A'LQG1 �[YbY�H<BF�Z]b[Yfdf]bhg�cZ�3GRU\QTHGIXKV�PKPYSO�]gc`UhYg(

+ , - . / 0 1 2 3 � +*� ++

NJJ\j� *
1--\j� á

0--\j� á

/--\j� á

G_a_h^m7�G[h_m�.)4�[h^�..�]ihn[ch�.--�\j�f[^^_l+�Dmif[n_� m�`c*ig�G[h_� m�/ +6 ,�/ )0 +. ,�0)1+�

3,�2)2+�5,�/)�3+�2,�1)�5+�2,�0)6+�3,�/ ).-+0,�/+�G[h_� 2)�cmif[n_�mbiqcha�p[lc[ncih+

.4.
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JUV`Y�.(+(+(�9cadUf]gcb�cZ�fYgi`hg�cZ�Z`U[Y``]b�[YbY�hmd]b[�UbX�gYfchmd]b[

<Q> Niol]_ MAGK�j[nn_lh N_linsj_
Dmif[n_� 

=cinsj_ K_hh_l�%-& Gcil%CG&

./,0 Kf[hn K[nn_lh�. DQ - 7�/. )- 7/6 + PO

..,. Hcr_^ K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

1,0 <hcg[f K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

.-,/ <hcg[f K[nn_lh�. DQ - 7/ . )- 7/ 6 1-

2,� . Hcr_^ K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

./,/ Kf[hn K[nn_lh�. DQ - 7/ . )- 7/ 6 1-

4,/ Hcr_^ K[nn_lh�. DQ - 7/ . )- 7 �/6 PO

.0,.$ K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

./,. Kf[hn K[nn_lh�. DQ - 7/ . )- 7 �/6 1-

5,. Kf[hn K[nn_lh�/ .. - 7/ 1

.-,0 <hcg[f K[nn_lh�. DQ - 7/ . )- 7 �/6 1-

.,0 Hcr_^ K[nn_lh�. DQ -7�/.)�- 7�/6 PO

1,/ <hcg[f K[nn_lh�. DQ - 7/ . )- 7 �/6 PO

/,/ Kf[hn K[nn_lh�. lp - 7/ . )- 7 �/6 PO

1,. <hcg[f K[nn_lh�. DQ - 7/ . )- 7 �/6 PO

G_a_h^m7�$mnl[ch�om_^�`il�]b[ff_ha_8� PO�7�ohnsj_[\f_+

.4/
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JUV`Y�. (K (�9cadUf]gcb�cZ�fYgi`hg�cZ�Z`U[Y``]b�[YbY�hmd]b[�UbX�gYfchmd]b[�"WcbhX(#'

<Q>�

Dmif[n_� 

Niol]_ MAGK�j[nn_lh =cinsj_ N_linsj_�

CN�%K_hh_l&� CG�%Gcil&

.,/ Hcr_^ K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

/,0 Kf[hn K[nn_lh�D BC - 7�/.)�- 7�/6 PO

3,. Kf[hn K[nn_lh�. BC -7/. )�- 7�/6 PO

6,. <hcg[f K[nn_lh�. DQ - 7/ . )- 7 �/6 PO

0,1 <hcg[f K[nn_lh�. DQ - 7/ . )- 7 �/6 PO

4,0 Hcr_^ K[nn_lh�. DQ - 7/ . )- 7�/6 PO

..,/ Hcr_^ K[nn_lh�. BC - 7/ . )- 7 �/6 PO

2,/ Hcr_^ K[nn_lh�. BC - 7/ . )- 7 �/6 PO

3,3 Kf[hn K[nn_lh�. DQ - 7/ . )- 7 �/6 PO

.-, D <hcg[f K[nn_lh�. DQ - 7/ . )- 7 �/6 1-

6,/ <hcg[f K[nn_lh�. BC - 7/ . )- 7 �/6 1-

.,0 <hcg[f K[nn_lh� . BC - 7/ . )- 7 �/6 PO

3,2 Kf[hn K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

5,/ Kf[hn K[nn_lh�/ DD -7/ 1

2,1 Hcr_^ K[nn_lh�. DQ - 7/ . )- 7/ 6 PO

2,0 Hcr_^ K[nn_lh�. fj -7�/.)�- 7�/6 PO

3,/ Kf[hn K[nn_lh�. fj - 7/ . )- 7 �/6 PO

0,/ <hcg[f K[nn_lh�. BC -7�/.)-7�/6 PO

.40
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.(.(�:]gWigg]cb

Dh�nbcm�mno^s�ih_�cmif[n_�i`�3GRU\QTHGIXKV�PKPYSO�%\cinsj_^�[h^�m_linsj_^�[m�\cinsj_�

DQ)�m_linsj_m�CN�-7/.)�J7�/6)�CG�ohnsj_[\f_&� q[m�om_^�ni�]b[ff_ha_�\cl^m�\_fihacha�ni�

^c``_l_hn�nl_[ng_hn�aliojm�%pc^_�]b[jn_l�/&�[h^�mo\m_ko_hnfs�ila[hcmgm�q_l_�l_]ip_l_^�̀ lig�

nb_�\cl^m�ih]_� _p_ls�nbl__�^[sm� `lig�nb_�̂ [s�̀ iffiqcha�ch`_]ncih�ncff�nb_�_h^�i`�mno^s�j_lci^+�

<ff�\cl^m�q_l_� ko[l[hnch_^�i\m_lpcha�[ff�\cim_]olcns�jlini]ifm�[h^�bsac_hc]�g_[mol_m�ni�

jlin_]n�nb_g�`lig�_hpclihg_hn[f�_rjimol_�ch�il^_l�ni�jl_p_hn�]ifihct[ncih�i`�[hs�inb_l�nsj_�

i`�>+�PKPYSO�mnl[chm+

Ob_�joljim_�i`�nbcm�mno^s�qcnb�`f[a_ffch�a_h_�nsjcha�q[m�ni�^_n_lgch_�qb_nb_l�[ff�

cmif[n_m�l_]ip_l_^�`lig�nb_�\cl^m�q_l_�m[g_�[m�nb_�ih_�nb[n�q[m�[m� chi]ofog+�J`�nb_�cmif[n_m�

l_]ip_l_^�`lig�\cl^m)�1-� q_l_�l[h^igfs�m_f_]n_^�`il�]b[l[]n_lct[ncih�\s�p[lciom�g_nbi^m�

ch]fo^cha�[�gif_]of[l� g_nbi^�[h^�m_linsjcha+�Dn�q[m�`ioh^�nb[n�ch�:QG1 �a_h_�nsjcha�62"�i`�

nb_� cmif[n_m� l_]ip_l_^� b[^� nb_� m[g_� l_mnlc]ncih� _htsg_� jli`cf_� [m� nb_� mnl[ch� om_^� `il�

chi]of[ncih+�Ciq_p_l)�2"�i`�cmif[n_m�mbiq_^�p[lc[ncih� ch�\[h^�j[nn_lh+� Obcm�mbiq_^�nb[n�

nb_l_� cm� jin_hnc[f� `il� mig_� p[lc[\cfcns)� j_lb[jm� ^o_� ni� a_higc]� l_[ll[ha_g_hnm� i `�nbim_�

cmif[n_m�i]]ollcha�ch�nb_�chn_mnch[f�nl[]n�i `�\cl^m+�Ciq_p_l)�cn�cm�qilnb�_rjfilcha�nb_�jin_hnc[f�

`il�gon[a_hc]cns�i`�̂ c_n�̀ ilgof[ncihm+�<fmi)�nb[n� MAGK�nsjcha�q[m�[\f_�ni�^_jc]n�nb_�f_p_f�i`�

a_hinsjc]� p[lc[ncih� ch� 3GRU\QTHGIXKV� PKPYSO� cmif[n_m� [h^� b[m� jin_hnc[f� `il� ]f_[lfs�

^cm]lcgch[ncha�nb_g+�Ob_�l_mofnm�i`�nb_�MAGK�[h[fsmcm�[al__^�qcnb�nb[n�i`�m_linsjcha�qcnb�CN�

%J&�m]b_g_�[h^�nb_�\cinsjcha�m]b_g_+

Ob_�^cm]lcgch[ncih�jin_hnc[f�i` �̀ f[a_ffch�a_h_�nsjcha� cm�[m�aii^�[m�nb[n�i`�m_linsjcha�

m]b_g_m� [h^� qiof^� mo``c]_� `il� gimn� jl[]nc][f� joljim_m+� Ciq_p_l)� mig_� qile_lm� b[p_
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ch^c][n_^�nb[n� l_]ig\ch[ncih�qcnbch�il�\_nq__h�̀ f[a_ffch�fi]c�i]]ol�ch�3GRU\QTHGIXKV�mnl[chm�

moaa_mncha�nb_�chmn[\cfcns�i`�nb_�a_hig_�%C[llchanih)� .664)�C[hhch_h)�/---�[h^�Iocdn_h�_n�

[f+)�/---&+�Ob_l_`il_)�cn�qiof^�\_�^_mcl[\f_�ni�om_�nb_�`cha_ljlchncha�i`�inb_l�]ihm_lp_^�[h^�

ohcp_lm[ffs�̂ cmnlc\on_^�a_h_m�_a+)�/0m�lMI<�a_h_)�[fiha�qcnb:QG1 �a_h_�qb_h�\_nn_l�[]]ol[]s�

i`�l_mofnm�[l_�l_kocl_^�ch�_jc^_gcifiac][f�nsjcha+
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<@N>C=<>C@M�H)�KDAA<M@OODE>+�Kijof[ncih�a_h_nc]m�i`�bog[h�[h^�[hcg[f�_hn_lc]�
>[gjsfi\[]n_l�mnl[chm+�Dh`_]n�Dggoh+.6568�248� .10/*�.104+

<GH� M<)� BP@MMT� K)� OMPNO� OE+� Ncahc`c][h]_� i`� ^ojfc][n_^� `f[a_ffch� a_h_m� ch�
>[gjsfi\[]n_l+�E�Hif�=cif+�.6608�/0-7�026*�030+

<GON>CPG�NA)�H<??@I�OG)�N>C<AA@M�<<)�UC<IB�E)�UC<IB�U)�HDGG@M�R)�
GDKH<I�?�E+�B[jj_^�=G<NO�[h^�KND*=G<NO�7�[�h_q�a_h_l[ncih�i`�jlin_ch�̂ [n[\[m_�m_[l]b�
jlial[gm+�Io]f_c]�<]c^m�M_m+� .6648/27�0056*01-/+

=G<>F�M@)�G@QDI@�HH)�>G@H@ION�HG)�CPBC@N�OK)�=G<N@M�HE+�@rj_lcg_hn[f�
-=GJOFI>=?MAK�EAENHD�ch`_]ncihm�ch�bog[hm+�E�Dh`_]n�?cm+.6558� .24714/*�146+

=M<?=PMT�R>)�HPMM<T�<H)�C@II@NNT�EI)�K@II@M�EG+�J]]oll_h]_�i`�jf[mgc^�
?I<�ch�m_lifiac][ffs�̂ _`ch_^�mnl[chm�i`�-=GJOFI>=?MAKEAENHD�[h^�-=GJOFI>=?MAK�?IFD$�Dh`_]n�
Dggoh+.6508�1-713-*�130+

><G?R@GG� H=)� BP@MMT� K)� G@@� @>)� =PM<IN� EK)� R<GF@M� MD+� M_p_lmc\f_�
_rjl_mmcih�i`�̀ f[a_ff[�ch�-=GJOFI>=?MAK�EAENHD$�Dh`_]n�Dggoh+.6528�2-7�61.*�610+

?JDB�K)�T<J�M)�=PMM�?C)�BP@MMT�K)�OMPNO�OE+�<h�_hpclihg_hn[ffs�l_aof[n_^�jcfom�
nsj_�[jj_h^[a_�chpifp_^�ch�>[gjsfi\[]n_l�j[nbia_h_mcm+�Hif�Hc]li\cif�.663)�/-7552*�561+

APEDHJOJ�N)�PH@I@�F)�N<DOJ�H)�CJMDF<R<�F)�=G<N@M�HE+�M_mnlc]ncih�̀ l[ag_hn�
f_hanb�jifsgiljbcmg�[h[fsmcm�omcha�l[h^ig�]bligimig[f�a_h_�jli\_m�`il�_jc^_gcifiac][f�
[h[fsmcm�i`�-=GJOFI>=?MAK�EAENHD�ch`_]ncihm+�E�>fch�Hc]li\cif+/---8�05�%1&7� .331*�.334+

B@I=<IF� bnnj7,,qqq+h]\c+hfg+hcb+aip,bn\ch*jimn,@hnl_t,ko_ls;oc^96/21361#`\lg93

BP@MMT�K)�<GH�M)�KJR@M�H@)�GJB<I�NH)�OMPNO�OE+�Mif_�i`�nqi�`f[a_ffch�a_h_m�
ch�>[gjsfi\[]n_l�gincfcns+�E�=[]n_lcif+.66.8� .40�%.2&7�1424*�1431+

BP@MMT� K)�<GH� M<)�KJR@M� H@)�OMPNO� OE+�Hif_]of[l�[h^�mnlo]nol[f�[h[fsmcm�i`�
>[gjsfi\[]n_l� `f[a_ff[+� Dh7� -=GJOFI>=?MAK� EAENHD$� >oll_hn� mn[nom� [h^� `onol_� nl_h^m+�
I[]b[gech� D)� =f[m_l� HE)� Oigjechm� GN� %_^m+&+� <g_lc][h� Ni]c_ns� i`� Hc]li\cifias)�
R[mbchanih)�?>+� .66/8�/34*�/46+

BP@MMT� K)�K@M@U*�><N<G� KE)�T<J� M)�H_�Q@DBC� <)�OMPNO� OE+�<�a_h_nc]�fi]c�
chpifp_^�ch�clih�oncfct[ncih�ohcko_�ni�mig_�>[gjsfi\[]n_l�mnl[chm+� E�=[]n_lcif+.6648� .467�
0664*1--/+
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C<MMDN� G<)� GJB<I� NH)� OCMJIOJI� N<)� OMPNO� OE+� <hnca_hc]� p[lc[ncih� i`�
>[gjsfi\[]n_l�`f[a_ff[+�E�=[]n_lcif+.6548� .3672-33*�2-4.+

C<MMDIBOJI�>N)� ><MO@M�AHO)� ><MO@M�K@+� @pc^_h]_� `il� l_]ig\ch[ncih� ch� nb_�
`f[a_ffch�fi]om�i`�-=GJOFI>=?MAK�EAENHD*�Dgjfc][ncihm�`il�nb_�`f[a_ffch�a_h_�nsjcha�m]b_g_+�
E�>fch�Hc]li\cif+�.6648�02�%6&7�/053*�/06/+

C<IIDI@I�HG)�C<FFDI@I�H)�M<PO@GDI�C+�Nn[\cfcns�i`�l_f[n_^�bog[h�[h^�]bc]e_h�
-=GJOFI>=?MAK�EAENHD�a_hinsj_m�[`n_l�j[mm[a_�nblioab�]bc]e�chn_mnch_m�mno^c_^�\s�jofm_�̀ c_f^�
_f_]nlijbil_mcm+�<jjf�@hpclih�Hc]li\cif+�.6668�327�//4/*�//42+

C<IIDI@I� HG)� H<F@G<� KK)� KDOF<G<�<)� M<PO@GDI� C+� <� nbl__� s_[l� mno^s� i`�
-=GJOFI>=?MAK�EAENHD�a_hinsj_m� ch�bog[hm�qcnb�^ig_mnc][ffs� []kocl_^� ch`_]ncihm� [h^� ch�
]bc]e_h�m[gjf_m�`lig�C_fmchec�[l_[+�E�>fch�Hc]li\cif+/---8�05�%2&7� .665*�/---+

CJHH<�H)�APEDO<�C)�T<H<BP>CD�N)�PIJ�O+�M_acihm�i`�8=FGIHAFF=�MOJCDGNKDNG�
`f[a_ffch�_mm_hnc[f�`il�cnm�jifsg_lct[ncih�[h^�_r]l_ncih+�E�=[]n_lcif+� .6548� .367�/6.*�/63+

FD@CG=<P>C� E<)� KGDF<TODN� =?)� NR<HDI<OC<I� =)� ><H@MJI� ?I)�
R<>CNHPOC�DF+�M_mnlc]ncih�`l[ag_hn�f_hanb�jifsgiljbcmgm�ch�nb_�lc\imig[f�a_h_m�`il�
mj_]c_m�c^_hnc`c][ncih�[h^�mo\nsjcha�i`�[_linif_l[hn�>[gjsfi\[]n_l�mj_]c_m+�E�>fch�Hc]li\cif+�
.66.8/6%5&7� .34-*�.343+

G@@� <)� JäMJPMF@� EG)� =<MMDIBOJI� KE)� OMPNO� OE+� Ho]om� ]ifihct[ncih� \s�
-=GJOFI>=?MAK�EAENHD*�=�GINLA�]_][f�gi^_f+�Dh`_]n�Dggoh+�.6538�2.7�203*�213+

GJB<I�NH)�OMPNO�OE)�BP@MMT�K+�@pc^_h]_�̀ il�jimnnl[hmf[ncih[f�gi^c`c][ncih�[h^�a_h_�
^ojfc][ncih�i`�>[gjsfi\[]n_l�`f[a_ffch)�E�=[]n_lcif+�.6568� .4.7�0-0.*�0-05+

I<>C<HFDI�D)�PIB�C)�K<OOJI�>H+�<h[fsmcm�i`�CG�[h^�J�m_linsj_m�>[gjsfi\[]n_l�
mnl[chm�\s�nb_�`f[a_ffch�a_h_�nsjcha�msmn_g+�E�>fch�Hc]li\cif+�.6638�01�%/&7�/44*�/5.+

I@R@GG�?B)�AMJNO�E<)�?PDH�E=)�R<B@I<<M�E<)�H<??@I�MC)�p[h�^_l�KG<N�E)�
JI�NGR+�I_q�̂ _p_fijg_hnm�ch�nb_�mo\nsjcha�i`�-=GJOFI>=?MAK�mjj+�Dh�-=GJOFI>=?MAK�/�à'�
_^+�I[]b[gech�D)�=f[m_l�Hd�%_^m+&+�<NH�Kl_mm)�R[mbchanih�?>+�/---8�/4*�06+

IPDEO@I�KEH)�p[h�^_l�=@MB�<EB)�AJMH@IODID�D)�p[h�^_l�U@DENO�=<H)� E<>J=N�
<<>+�?I<�M_[ll[ha_g_hnm�ch�nb_�`f[a_ffch�fi]om�IB�=�EF= �+�gon[hn�i`�-=GJOFI>=?MAK�EAENHD�
^olcha�]ifihct[ncih�i`�]bc]e_h�]_][+�Dh`_]n�Dggoh+�/---8�35�%./&7�4.04*�4.1-+

K<OOJI�>H)�R<>CNHPOC� DF)� @QDIN�BH)� FD@CG=<P>C�E<)� KGDF<TODN� =?)�
OMJPK�I)�OJHKFDIN� G)� GDJM�C+� @p[fo[ncih�i`�.-�g_nbi^m� ni� ^cmnchaocmb� _jc^_gc]�
[mmi]c[n_^�>[gjsfi\[]n_l�mnl[chm+�E�>fch�Hc]li\cif+�.66.8�/6%1&7�35-*�355+
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K<OOJI� >H)� R<>CNHPOC� ?>+� Osjcha� msmn_gm7� <l_� ]oll_hn� g_nbi^m� om_`of;� Dh7�
-=GJOFI>=?MAK�EAENHD*�>oll_hn�mn[nom�[h^�̀ onol_�nl_h^m+�I[]b[gech�D)�=f[m_l�HE)�Oigjechm�
GN�%_^m+&+�<g_lc][h�mi]c_ns�i`�Hc]li\cifias)�R[mbchanih)�?>+�.66/8� ..-*�./5+

K@O@MNJI�G)�I@R@GG�?B+�Ob_�[\cfcns�i`�̀ f[�nsjcha�m]b_g_�ni�^cm]lcgch[n_�\_nq__h�
mnl[chm�i`�-=GJOFI>=?MAK�EAENHD$�E�<jjf�Hc]li\cif+�/--.8�6.� %/&7�/.4*�//1+

N<G<H<�N)�=JGOJI�AE)�CPO>CDINJI�?I+�@p[fo[ncih�i `�g_nbi^m�`il�nb_�_hog_l[ncih�
i`�-=GJOFI>=?MAKEAENHD�[h^�-=GJOFI>=?MAK�?IFD�\[]n_lcijb[a_m+�G_nn�<jjf�Hc]li\cif+�.66-8�
.-7� .60*�.62+

NO@MI�IE)�HTNU@RNFD�<)�=<MIC<MO�CH)�?M@@N@I�?R+�Af[a_ffch�<�l_mnlc]ncih�
`l[ag_hn� f_hanb� jifsgiljbcmg� j[nn_lhm� i`�-=GJOFI>=?MAK� mjj+� Dmif[n_m� `lig� \licf_l�
jli^o]ncih�miol]_m+�<pc[h�?cm+�.6648�1.7�566*�6-2+

OCJH<N� GH)� GJIB� F<)� BJJ?� MO)� K<I<>>DJ� H+� B_hinsjc]� ^cp_lmcns� [h^�
-=GJOFI>=?MAK�EAENHD�cmif[n_m�ch�[�]igg_l]c[f�\licf_l�̀ fi]e+�<jjf�@hpclih�Hc]li\cif+�.6648�
307� .541*.544+

p[h� ^_l� KG<N� E)� MJNO@M� ?N)� R@DEO@IN� H)� N>CJPGN� G)� CJANOM<� C+� Dm�
>[gjsfi\[]n_l�]fih[f;�Dgjfc][ncihm�`lig�gofnc`[]nilc[f�gif_]of[l�nsjcha�i`�>+� ?IFD$�<\mnl+�
B0,�0/+�Dh�[\mnl[]nm�i`�nb_�5'�Dhn_lh[ncih[f�qilembij�ih�>[gjsfi\[]n_lm)�b_fc]i\[]n_lm�[h^�
l_f[n_^�ila[hcmgm+�>_hnl[f�Q_n_lch[ls�G[\il[nils)�<^^f_mnih_)�Noll_s)�PF+�.6628� .-6+

R<NN@I<M�OH)�AMT�=I)�p[h�̂ _l�U@DEDNO�=<H+�Q[lc[ncih�i`�nb_�`f[a_ffch�a_h_�fi]om�i`�
-=GJOFI>=?MAK�EAENHD�\s�l_]ig\ch[ncih�[h^�bilctihn[f�a_h_�nl[hm`_l+�Hc]li\cifias+� .6628�
.1.762*� .-.+

T<I�R)�>C<IB�I)�O<TGJM�?@+�Kofm_^�̀ c_f^�a_f�_f_]nlijbil_mcm�i`�-=GJOFI>=?MAK�EAENHD�
[h^�-=GJOFI>=?MAK�?IFD�a_higc]�?I<�[h^�cnm�_jc^_gcifiac]�[jjfc][ncih+�E�Dh`_]n�?cm+�.66.8�
.307� .-35*�.-4/+
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Kiofnls� [h^� jiofnls�g_[n� b[p_� i`n_h� \__h� cgjfc][n_^�[m� g[dil� p_]nilm� ch� nb_�

nl[hmgcmmcih�i`�nb_�gimn�]iggih�bog[h�̀ ii^\ig_�\[]n_lc[f�_hn_lij[nbia_h)�3GRU\QTHGIXKV�

PKPYSO%� qbc]b�b[m�_g_la_^�l_]_hnfs�[m�[�mcahc`c][hn�jo\fc]�b_[fnb�]ih]_lh�nblioabion�nb_�

qilf^+�Ob_m_�ila[hcmgm�]ifihct_�nb_�chn_mnch[f�nl[]nm�i`�\cl^m�[h^�[l_�omo[ffs�nl[hmgcnn_^�ihni�

nb_cl�][l][mm_m�^olcha�jli]_mmcha+� Dh�il^_l�ni�l_^o]_�nb_�f_p_f�i`�]ihn[gch[ncih�i`�jli]_mm_^�

g_[n�qcnb�3GRU\QTHGIXKV%� ]bc]e_hm�qcnb�[�l_^o]_^�chn_mnch[f�fi[^�i`�nbcm�j[nbia_h�mbiof^�

\_�g[^_�[p[cf[\f_�`il�jli]_mmcha�\_][om_� [nn_gjnm�^cl_]n_^�[n� cgjlipcha�gc]li\cifiac][f�

ko[fcns�i `�jiofnls�g_[n�[n�nb_�jli]_mmcha�_h^�[l_�hin� p_ls�mo]]_mm`n^�jl[]nc][ffs+�Ob_l_`il_)�

]ihnlif� i`�nb_m_� ila[hcmgm� [n� nb_� `[lg� f_p_f� ^olcha�nb_�aliqnb�i`� nb_� \licf_l�]bc]e_h� cm�

]lo]c[f+�D`�[h�_``_]ncp_�chn_lp_hncih�mnl[n_as�]iof^�\_�qile_^�ion)�cn�qiof^�l_mofn�ch�[�]f_[h_l�

jli^o]n�`il�nb_�]ihmog_l)� nb_l_\s�l_^o]cha�nb_�ch]c^_h]_�i`�][gjsfi\[]n_lcimcm+�Dh�il^_l�ni�

]igg_l]c[ffs� l[cm_�]bc]e_hm�qcnb�[�l_^o]_^� fi[^�i`�>[gjsfi\[]n_lm)�p[lciom� `[]nilm� nb[n�

ch`fo_h]_�nb_cl�]ifihct[ncih�mbiof^�\_�q_ff�oh^_lmnii^+�Ob_�g[ch�\[llc_l�ch�nb_�jlial_mm�i`�

chn_lp_hncih� mnl[n_ac_m� cm� nb_� f[]e�i`�mo``c]c_hn� ehiqf_^a_� i`�nb_� \[mc]�gc]li\cifias� i`�

chn_mnch[f� ]ifihct[ncih�i`�nb_m_�ila[hcmgm� [h^� `[]nilm� nb[n� ch`fo_h]_� nb_�]igjimcncih�[h^�

chn_l[]ncihm�i`�gc]li`fil[+

Kl_p_hncha� \cl^m� `lig� \_cha� ]ifihct_^� qcnb� >+�PKPYSO� cm� ^c``c]ofn� \_][om_� i`�nb_�

]igg_hm[f� [mmi]c[ncih� nb_s�b[p_�qcnb�inb_l�]bc]e_hm+� Ob_� ]igg_hm[f� l_f[ncihmbcj� [fmi�

bch^_lm�cggohifiac][f�chn_lp_hncih�mnl[n_ac_m+�3GRU\QTHGIXKV�PKPYSO� q[m�cgjfc][n_^�[m�nb_�

][om_� i`� [� ]ih^cncih� ][ff_^� [pc[h� pc\lcihc]� b_j[ncncm)� [� ^cm_[m_� nb[n� q[m� `l_ko_hnfs�

_h]iohn_l_^�ch�jiofnls�̀ fi]em�ch�<g_lc][�[h^�@olij_�̂ olcha�nb_�.62-$m�[h^�.63-$m+�Ciq_p_l)
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nbcm� ^cm_[m_� cm� hin� a_h_l[ffs� _h]iohn_l_^� ch� ]igg_l]c[f� `fi]em� [n� jl_m_hn+� K_lb[jm)� nb_�

cgjfc][n_^�j[nbia_h�l_mjihmc\f_�`il�nb_�_[lfs�][m_m�q[m�^c``_l_hn�il�bimn�[^[jn[ncih�i`�>+�

PKPYSO�b[^�i]]oll_^+

Ob_�̀ ii^�[hcg[f�ch^omnls�cm�p_ls�go]b�̂ _j_h^_hn�ih�nb_�om_�i`�]b_gc][fm�[h^�̂ loam)�

j[lnc]of[lfs�[hnc\cinc]m)�`il�nb_�q_f`[l_�i`�[hcg[fm�[m�q_ff�[m�nb_�_]ihigs�i`�nb_�ch^omnls+�Ob_�

ch^cm]lcgch[n_�om_�i`�[hnc\cinc]m)�biq_p_l)� ch�[hcg[f�jli^o]ncih�g[s�f_[^�ni�m_lciom�bog[h�

b_[fnb�b[t[l^m�\_][om_�i`�[hnc\cinc]�l_mc^o_m�[h^�_g_la_h]_�i`�[hnc\cinc]�l_mcmn[hn�mjj+�i`�

gc]liila[hcmgm+�Ob_�f_p_f�i`�[hnc\cinc]m�om_^�[m�`__^�[^^cncp_m�ch�aliqcha�\cl^m�g[s�hin�\_�

_``_]ncp_�ch�jl_p_hncha�nb_g�̀ lig�\_]igcha�]ifihct_^�qcnb�3GRU\QTHGIXKV�mjj+�%@hap[ff�_n�

[f+)� .653&+� <hinb_l� jli\f_g� cm� nb[n� nb_� om_� i`�[hnc\cinc]m� qiof^� [``_]n� nb_� ch^ca_hiom�

gc]li`fil[�nb_l_\s�`[pilcha�nb_�]ifihct[ncih�i`�j[nbia_hc]�ila[hcmgm+�Ob_�PNA?<�l_]_hnfs�

[hhioh]_^�cnm�jf[h�ni�\[h�nb_�om_�i`�nqi�[hnc\cinc]m�ch�jiofnls�ch�nb_�`folikochifih_�`[gcfs+�

Ob_� l_[mih� mn[n_^� `il� nb_� domnc`c][ncih� i`� cnm� []ncih� cm� nb_� jin_hnc[f� i`�_g_la_h]_� i`�

`foilikochifih_�l_mcmn[hn�3GRU\QTHGIXKV�ila[hcmgm�%>cgihm)�/--.�&+�Dn�cm�gimn�fce_fs�nb[n�nb_�

om_�i`�inb_l�[hnc\cinc]m�ch�jiofnls�[h^�inb_l�̀ ii^�[hcg[fm� [fmi�]iof^� \_�\[hh_^�ch�nb_�h_[l�

`onol_�\_][om_�i`�_g_lacha�bog[h�b_[fnb�]ih]_lhm+�Ni�ih�[�jo\fc]�b_[fnb�jichn�i`�pc_q�cn�

\_]ig_m� h_]_mm[ls� ni� ^_p_fij� hih[hnc\cinc]� [fn_g[ncp_m� ch� il^_l� ni� l_^o]_� nb_� om_� i`�

[hnc\cinc]m� ch� [hcg[f� [alc]ofnol_� qcnbion� ]igjligcmcha� nb_� b_[fnb� [h^� jli^o]ncpcns� i`�

[hcg[fm+

<^b_lcha�ni�aii^�m[hcn[ls�jlini]ifm�[h^�bsac_hc]�g_[mol_m�[l_�_``_]ncp_�ch�jl_p_hncha�

nb_�]ifihct[ncih�i`�>+�PKPYSO�ch�[�̀ fi]e+�Iih_nb_f_mm)�nb_m_�n[mem�[l_�̂ c``c]ofn�ni�[]bc_p_�ch�nb_�

_rcmncha�`[lgcha�]ih^cncihm+�Ciq_p_l)�nb_�om_�i`� m[hcn[ls�jlini]ifm�mo]b�[m�]f_[h�]finb_m)
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`iinq_[l�̂ cmch`_]ncih�\_`il_�_hnls�chni�nb_�jiofnls�biom_)�jlij_l�]f_[hcha�[h^�̂ cmch`_]ncih�i`�

jiofnls�biom_m�[h^�on_hmcfm)�[h^�^_mcah�i`�\ocf^cham�ni�e__j�[q[s�`fc_m)�li^_hnm� [h^�inb_l�

`_l[f�[hcg[fm�]igcha�ch�]ihn[]n�qcnb�\cl^m)�l_mnlc]ncha�[]]_mm�ni�jiofnls�biom_m)�om_�i`�̀ l_mb�

fcnn_l� `il�_p_ls�\[n]b)� _n])�g[s�b_fj� ch� l_^o]cha� nb_�ila[hcmg�a_nncha� []]_mm� ni� `[lg_lmä�

`[]cfcnc_m+�<�g[ch�lion_�i`�> �PKPYSO�ch`_]ncih�cm� ^lchecha�q[n_l+�Ob_� [^^cncih�i`�̂ cmch`_]n[hnm�

mo]b�[m�]bfilch_�g[s�b_fj�ni�l_^o]_�nb_�nl[hmgcmmcih�i`�ila[hcmgm�nblioab�nb_�̂ lchecha�q[n_l+�

Ob_�jl[]nc]_�i`��[ff�ch�[ff�ion��ij_l[ncihm�mbiof^�\_�[^pi][n_^�\_][om_�qb_h�mig_�\cl^m�[l_�

^_jijof[n_^�[n�chn_lp[fm)�nb_�]b[h]_m�̀ il�j_lmcmn_h]_�i`�ch`_]ncih�ch�l_g[chcha�\cl^m�qiof^�\_�

p_ls�bcab+�Dh�N][h^ch[pc[h�]iohnlc_m)�qb_l_�mnlc]n_l�\cim_]olcns�jlini]ifm�[l_�i\m_lp_^)�nb_�

l[n_�i`�̀ fi]e�ch`_]ncih�cm�l_jiln_^�ni�\_�mo\mn[hnc[ffs�fiq_l�%F[jj_lo^�_n�[f+)� .660&+

Ob_�`[]nilm�nb[n�[``_]n�nb_�]ifihct[ncih�i`�gc]liila[hcmgm�ch]fo^_�[�nlc[^�]igjlcmcha�

nb_�ila[hcmg)�nb_�bimn�[h^�nb_�_hpclihg_hn+�Iin�ihfs�nb_�p[lciom�[mj_]nm�i`�_[]b�]igjih_hn�

i`� ila[hcmg*� bimn*� _hpclihg_hn[f� chn_ll_f[ncihmbcj� [l_� _mm_hnc[f� \on� [fmi� nb_cl� `ch_�

il]b_mnl[ncih�ch�[]]il^[h]_�qcnb�nb_�_hpclihg_hn[f�]o_m�cm�h_]_mm[ls�̀ il�jlij_l�]ifihct[ncih+�

J`�nb_�p[lciom�_hpclihg_hn[f�`[]nilm�mno^c_^�mi�`[l)�nb_�_``_]n�i ` �̂ c_n�ih�]ifihct[ncih�i`�>+�

PKPYSO�b[m�hin�\__h�[^^l_mm_^�jlij_lfs+

Ob_�l_m_[l]b�l_jiln_^�ch�nbcm�qile�b[m�_r[gch_^�biq�nbl__�̂ c``_l_hn�̂ c_n�̀ ilgof[ncihm�

ch`fo_h]_^�nb_�]ifihct[ncih�i`�3GRU\QTHGIXKVPKPYSO�ila[hcmgm�ch�nb_�chn_mnch[f�nl[]n�i`�\licf_l�

]bc]e_hm+�Ob_�mnl[ch�om_^�`il�]b[ff_ha_�i`�\cl^m�[h^�cmif[n_m�l_]ip_l_^�`lig�nb_�\cl^m�ch�nb_�

_rj_lcg_hn[f�aliojm�q_l_�]b[l[]n_lct_^�omcha�mn[h^[l^�g_nbi^m)�m_linsjcha)�nb_�[hncgc]li\c[f�

m_hmcncpcns�jli`cf_�i`�]iggihfs�om_^�[hncgc]li\c[f�[a_hnm�[h^�[�a_hinsjcha�g_nbi^+

Dh� >b[jn_l� .)� [�^_n[cf_^� l_pc_q� i`�nb_� fcn_l[nol_�_r[gch_^� a_h_l[f� [mj_]nm� i`�nb_
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gc]li\cifias�i`�>+�PKPYSO%�`iffiq_^�\s�[�̂ cm]ommcih�ih�nb_�p[lciom�̀ []nilm�nb[n�ch`fo_h]_)�[h^�

biq�nb_m_�`[]nilm�chn_l[]n�ch)�nb_�]ifihct[ncih�i`�gc]liila[hcmgm�qcnb�j[lnc]of[l�[nn_hncih�ni�

nb_�]ifihct[ncih�i`�>+�PKPYSO�ch�nb_�chn_mnch[f�nl[]n�i `�]bc]e_hm)�[h^�̀ ch[ffs�nb_�jl_pciom�mno^c_m�

ih�chn_l[]ncih�i`�p[lciom�^c_n[ls�`[]nilm�ch�nb_�]ifihct[ncih�i`�gc]liila[hcmgm+

<�mnl[n_as�nb[n�b[m�\__h�nlc_^�ch�jl_p_hncha�]ifihct[ncih�i`�j[nbia_hm�ch�nb_�BD�nl[]n�

i`�\cl^m�cm�nb_�g[hcjof[ncih�i`�ch^ca_hiom�gc]li`fil[+� N_p_l[f�[jjli[]b_m�b[p_�\__h�nlc_^�

qcnb�p[lscha�^_al__m�i`�mo]]_mm�ch�nbcm�l_a[l^+�Ob_�g[dil�[jjli[]b_m�mi�`[l�nlc_^)�b[p_�\__h�

^cl_]n_^�[n�nb_�om_�i`�jl_\cinc]m)�jli\cinc]m�[h^�msh\cinc]m�ch�jiofnls+�<ff�nb_m_�mnl[n_ac_m)�

chp[lc[\fs� g[hcjof[n_� nb_� a[mnlichn_mnch[f� gc]li`fil[� mi� nb[n� aliqnb� i `�mig_� \_h_`c]c[f�

ila[hcmgm�cm�`[pil_^�ni�mojjl_mm�nb_�]ifihct[ncih�i`�j[nbia_hm+�=on�mig_�i`�nb_�mnl[n_ac_m�

l_jiln_^�ni�\_�b_fj`of�ch� l_^o]cha�nb_�]ifihct[ncih�i`�AGQRTSKQQG�mjj+�b[p_�\__h�`ioh^�hin�

nb[n�om_`of�ch�nb_�][m_�i`�3GRU\QTHGIXKV�mjj+�Obcm�cm�\_][om_�nb_l_�[l_�]_ln[ch�`oh^[g_hn[f�

^c``_l_h]_m�ch�nb_�_jc^_gcifias�i`�nb_m_�ila[hcmgm+�Pmo[ffs)�\cl^m�\_]ig_�]ifihct_^�qcnb�

AGQRTSKQQG�^olcha�nb_�m_]ih^�il�nbcl^�q__e�i`�aliqnb�[h^�nb_l_�i]]olm�[�al[^o[f�^_]fch_�ch�

]ifihct[ncih�niq[l^�nb_�g[le_ncha�[a_+�Dh�nb_�][m_�i`�>[gjsfi\[]n_lm)�[fnbioab�]ifihct[ncih�

i]]olm�[lioh^�nb_� m_]ih^�il�nbcl^�q__e)� ih]_� nb_�ila[hcmg�[jj_[lm� ch�[�`fi]e� cn� l[jc^fs�

mjl_[^m)�[h^�jl[]nc][ffs�[ff�\cl^m�\_]ig_�]ifihct_^�qcnbch�[�`_q�^[sm�[h^�l_g[ch�b_[pcfs�

]ifihct_^�nblioabion�nb_�aliqion�j_lci^�%Nbl__p_�_n�[f+)�/---&+� Dh�nb_�jl_m_hn�mno^s�cn�q[m�

[fmi�`ioh^�nb[n�nb_�chn_mnch[f�nl[]n�i`�\cl^m�q_l_�b_[pcfs�]ifihct_^�qcnb�>+�PKPYSO�nblioabion�

nb_�mg^s�j_lci^+�AGQRTSKQQG�]ifihct_m�nb_�_jcnb_fcog�i`�nb_�fiq_l�chn_mnch[f�nl[]n�g[chfs�nb_�

]_]og�qb_l_[m�3GRU\QTHGIXKV� [l_� `ioh^� `l__fs� mqcggcha� ch�nb_� go]ch� f[s_l+� C_h]_)�

mnl[n_ac_m�nb[n�n[la_n�ila[hcmgm�̀ ioh^�ch�nb_�_jcnb_fcog)�mo]b�[m�l_]_jnil�[hn[aihcmg�g[s�hin
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\_�p_ls�b_fj`of�ch�nb_�][m_�i`�3GRU\QTHGIXKV'�Ob_l_`il_)�cn�cm�̂ _mcl[\f_�ni�]ih]_hnl[n_�`olnb_l�

[nn_hncih�ni�c^_hnc`scha�mocn[\f_�go]iom�[h^�]lsjn�^q_ffcha�ila[hcmgm�qbim_�om_�[m�j[ln�i`�

>@�`fil[�g[s�b_fj�ni�]igj_ncncp_fs�_r]fo^_�3GRU\QTHGIXKV'

Ob_� ch^ca_hiom�gc]li`fil[� ch� nb_� -.� nl[]n� i`�\cl^m� jf[s� [h� cgjiln[hn� lif_� ch� nb_�

g_n[\ifcmg� i`�aon� fog_h� [h^� ]ifihct[ncih� i`�j[nbia_hm� %N[p[a_)� .653&+Ob_� gc]li\c[f�

^sh[gc]m�i`�nb_�-.�nl[]n�cm� ch`fo_h]_^�\s�g[hs�^c_n[ls�`[]nilm�[m�q_ff+�Ob_l_`il_)� cn�cm�i`�

chn_l_mn�ni�^_p_fij�honlcncih[f�[fn_lh[ncp_m� ni�g[hcjof[n_�nb_�-.�nl[]n�`fil[�ch�il^_l�ni�][om_�

[�l_^o]ncih� ch�nb_�]ifihct[ncih�i`�>+�PKPYSO'�Ob_�fcn_l[nol_�jl_m_hnm�[�hog\_l�i`�l_jilnm�i`�

^c_n[ls� ]igjih_hnm� gi^c`scha� cggoh_� `oh]ncih+� A__^m� g[s� ]ihn[ch� [� hog\_l� i`�

cggohigi^of[nilm� ch]fo^cha�K*afo][hm�[h^�[l[\chi� %lb[ghi&� a[f[]n[hm�i`�jf[hn)� `oha[f)�

s_[mn�il�gc]li\c[f�ilcach)�m[jihchm�[h^�jb_hifc]�^_lcp[ncp_m+�K*�afo][hm�[l_�n[e_h�oj�\s�H�

]_ffm� ch� nb_� aon�qbc]b� mncgof[n_� g[]lijb[a_m� [m� q_ff� [m� ]igjf_g_hn[ls� msmn_g+� Obom)�

m_f_]n_^� `__^� chal_^c_hnm� [m� q_ff� [m� b_l\[f� _rnl[]nm� g[s� _hb[h]_� il�gi^of[n_� cggng_�

l_mjihm_m� %H_cd_l)�/--.&+�Ionlc_hnm�g[s�cgj[]n�gc]li\c[f�_]ifias�\s�m_p_l[f�g_]b[hcmgm+�

Himn� i`� nb_m_� g_]b[hcmgm� chpifp_� nb_� cggoh_� msmn_g)� qbcf_� [� `_q� ch`fo_h]_� nb_�

jbsmc]i]b_gc][f�[mj_]nm�nb[n�gi^c`s�jijof[ncih�i`�gc]liila[hcmgm�ch�nb_�BD�nl[]n+�<fnbioab�

[�fin�i`�ch`ilg[ncih�cm�[p[cf[\f_�ih�nb_�cgj[]n�i`�honlc_hnm�ih�cggng_�msmn_g)�fcn_l[nol_�ih�

nb_cl�_``_]nm� ih�gc]li\c[f� ]ifihct[ncih� cm� m][hns+� Obcm� [l_[�i``_lm� jin_hnc[f� `il� mj_]c[ffs�

^_mcah_^�`__^m�qbc]b�g[s�gi^c`s�nb_� chh[n_�msmn_g�[h^� ch]l_[m_�^cm_[m_�l_mcmn[h]_+�Ail�

ijncg[f�aliqnb)�jli^o]ncih�[h^�^cm_[m_�l_mcmn[h]_)�nb_�[hcg[f�^c_nm�mbiof^�\_�q_ff�\[f[h]_^�

[h^�^_mcah_^�ni�g__n�nb_�l_kocl_g_hnm�i`�̂ cm_[m_�l_mcmn[h]_�[h^�l_mcfc_h]_+

?c_n�[jj_[lm�ni�ch`fo_h]_)�[fiha�qcnb�inb_l�`[]nilm)� l_mcmn[h]_�ni�ch`_]ncih�\_][om_
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mj_]c`c]�honlc_hnm�[l_�cgjiln[hn�ch�_h^i]lch_�l_aof[ncih)�cggoh_�[h^�mig[nc]�]_ff�`cg]ncih)�

[hnc\i^s� jli^o]ncih� [h^� ncmmo_� chn_alcns+� @mj_]c[ffs)� gc]lihonlc_hn� [h^� [hncirc^[hn�

chn_l[]ncihm� g[s� ch]l_[m_� ^cm_[m_� l_mcmn[h]_� nblioab� l_aof[ncha� ]_ffof[l� [h^� gif_]of[l�

jli]_mm_m)� ch]fo^cha� g_g\l[h_� chn_alcns� [h^� `for)� moj_lirc^_� `ilg[ncih� [h^� f_oei]sn_�

`oh]ncih�%O_ha_l^s�_n�[f+)� .650&+�Ob_�l_mjihm_�i`�[h�[hcg[f�ni�[h�ch`_]ncih�^_j_h^m�ih�cnm�

cggoh_� mn[nom�qbcf_� nb_� cggoh_� mn[nom� cm�^_j_h^_hn�ih� cnm� honlcncih[f� mn[nom+� Nch]_� nb_�

cggoh_�msmn_g�cm�hin�[�mcahc`c][hn�]ihmog_l�i`�honlcncih[f�mo\mnl[n_m)� nb_�honlc_hnm�mo]b�[m�

jlin_chm)�pcn[gchm�[h^�gch_l[fm�[fiha�qcnb�_h_las� g[s�]ihnlc\on_�gil_�ni�nb_�l_mcfc_h]_�i`�

nb_� msmn_g� nb[h� ni� ^cm_[m_� l_mcmn[h]_+� <gchi� []c^m� [fiha� qcnb� _h_las)� [h^� inb_l�

gc]lihonlc_hnm� [l_� h__^_^� ch� _r]_mm� i`� hilg[f� l_kocl_g_hnm� ni� g__n� nb_� [^^cncih[f�

l_kocl_g_hnm� i`�ch]l_[m_^� ]_ff� l_jfc][ncih)� []on_� jb[m_� jlin_ch� mshnb_mcm)� [h^� pcailiom�

cggoh_�l_mjihm_�ch]fo^cha�mshnb_mcm�i`�cggohiafi\ofchm)�]sniech_m�[h^�_c]im[hic^m�̂ olcha�

[h�ch`_]nciom�]b[ff_ha_+

Jp_l� [h^� [\ip_� nb_� ^c_n[ls� `[]nilm� mnl_hanb_hcha� nb_� cggoh_� `oh]ncih� [h^�

]ihnlc\oncha�ni�̂ cm_[m_�l_mcmn[h]_)�]igjimcncih[f�̀ []nilm�i`�̂ c_n�g[s�[fmi�ch`fo_h]_�nb_�aliqnb�

il�]ifihct[ncih�i`�gc]liila[hcmgm� ch�nb_�chn_mnch[f�nl[]n+�Ob_m_�`[]nilm� ch]fo^_�jC)�q[n_l�

[]ncpcns)�JM�jin_hnc[f)�honlc_hn�]ihn_hn�[h^�jl_m_h]_�i`�]_ln[ch�chbc\cnils�mo\mn[h]_m+�Ob_�

chn_l[]ncih�\_nq__h�^c_n�[h^�gc]liila[hcmgm�g[s�\_�\_h_`c]c[f�ni�nb_�bimn�mig_�ncg_m�[h^�

][h�\_�b[lg`of�[n�ncg_m+�Obcm�acp_m�lcm_�ni�[�`_q�ko_mncihm+�Rbs�cm�nbcm�chn_l[]ncih�\_h_`c]c[f�

mig_�ncg_m�[h^�b[lg`of�[n�inb_l�ncg_m;+�Rb[n�[l_�nb_�`[]nilm�nb[n�aip_lh�nb_m_�chn_l[]ncihm�

[h^�qbs�^i� mig_� mo\mnl[n_m� mojjiln�nb_�aliqnb�i`�]_ln[ch�ila[hcmgm�gil_� l_[^cfs� nb[h�

inb_lm;� Oi� [^^l_mm� nb_m_� cmmo_m� q_� b[p_� ni� oh^_lmn[h^� nb_� chn_l[]ncih� i`� ^c_n� qcnb

.51

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



gc]liila[hcmgm� ch� nb_� aon+� ?c_n� cm� nb_� mo\mnl[n_)� [h^� b_h]_� nb_� ]b[l[]n_lcmnc]m� i`� cnm�

]igjih_hnm�\_]ig_�cgjiln[hn+�Ob_�^c_n�il�mo\mnl[n_�ch`fo_h]_m�p_ls�go]b�ch�^_n_lgchcha�

qb[n� ila[hcmg� cm� ni� \_� `[pil_^� il� ^cm`[pil_^+� <fmi)� nb_� nsj_m� [h^� jijof[ncih� i`�

gc]liila[hcmgm)�nb_�mj_]c_m�i`�nb_�bimn�[h^�nb_�_hpclihg_hn[f�]ih^cncihm�nb[n�jl_p[cf�ch�nb_�

BD�nl[]n�[l_�mcahc`c][hn+�<n�[hs�acp_h�ncg_)�_[]b�^c_n�b[m�cnm�]b[l[]n_lcmnc]�gc]li\c[f�jli`cf_�

qbc]b�]b[ha_m�[m�_hpclihg_hn[f�]ih^cncihm�]b[ha_+�<]]ogof[ncih�i`�g_n[\ifc]�jli^o]nm�g[s�

fcgcn�aliqnb�i`�]_ln[ch�mj_]c_m+�Jla[hcmgm�qbc]b�][hhin�]igj_n_�ch�[�j[lnc]of[l�_hpclihg_hn�

[l_�al[^o[ffs�_fcgch[n_^+�B[mnlichn_mnch[f�gc]li`fil[�[l_�[]kocl_^�̂ olcha� _[lfs�mn[a_m�i`�fc`_)�

nb_�]igjimcncih�i`�qbc]b�cm� ^_j_h^_hn�ih�`__^cha+�=s�oh^_lmn[h^cha�nb_�]b[l[]n_lcmnc]m�i`�

^c_n[ls�]igjih_hnm�il�nb_�mo\mnl[n_m�[h^�nb_�_hpclihg_hn[f�]ih^cncihm�q_�g[s�\_�[\f_�ni�

g[e_�jl_^c]ncihm�[\ion�nb_�gc]li\c[f�jijof[ncihm�nb[n�[l_�fce_fs�ni�\_�mojjiln_^�il�`[pil_^�

`il�aliqnb+�Obcm�ehiqf_^a_�][h�\_�_``_]ncp_fs�_rjficn_^�`il�nb_�honlcncih[f�g[hcjof[ncih�i`�

nb_�gc]li\c[f�`fil[�ch�nb_�BD�nl[]n�i`�\cl^m+

Dh�nb_�qile�jl_m_hn_^�ch�>b[jn_l�/)�nb_�g[ch�i\d_]ncp_�q[m�ni�^_n_lgch_�biq� ^c_n�

`ilgof[ncihm� ]ihn[chcha� jlin_chm� `lig� ^c``_l_hn� miol]_m� ch`fo_h]_^� nb_� ]ifihct[ncih� i`�

3GRU\QTHGIXKVPKPYSO� ch�nb_�chn_mnch[f�nl[]n�i`�\cl^m+�Obcm�q[m�̂ ih_�\s�̀ __^cha�nbl__�̂ c``_l_hn�

^c_n�]ig\ch[ncihm�mcgcf[l�ch�_h_las�[h^�jlin_ch�]ihn_hnm�\on�^c``_lcha�ch�miol]_m�i`�jlin_chm�

ni� \licf_l� \cl^m� `lig� ^[s� ih_� ni� g[le_ncha� [a_� [h^� \s� ^_n_lgchcha� nb_cl� _``_]n� ih� nb_�

]ifihct[ncih� [n�mf[oabn_l�[a_� \s�_hog_l[ncha�nb_�chn_mnch[f�fi[^�%]`o,�a&� ch�ila[hm� `ioh^�

]iggihfs�]ifihct_^+

Ob_�cmif[ncih�i`�3GRU\QTHGIXKV�PKPYSO� `lig�]bc]e_hm)�mn[h^[l^ct[ncih�i`�chi]ofog�

`il�ch`_]ncha�\cl^m)� ^c``_l_hn�[mj_]nm�i `�]ifihct[ncih�[h^�l_]ip_ls�i`�>+�PKPYSO�`lig�\cl^m)
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]XYbh]Z]WUh]cb�cZ�]gc`UhYg�UbX�gYfchmd]b[� \UjY� VYYb�X]gWiggYX(

I_qfs�b[n]b_^�]bc]e_hm�q_l_�̀ ioh^�̀ cl__�i `�>+�PKPYSO�ch�nb_�jl_m_hn�mno^s�qbc]b�[al__^�

qcnb� jl_pciom�l_jilnm�%>f[le�[h^�=o_m]be_hm)�.6528�@hap[cf�_n�[f+)�.6538�Kie[gohmec�_n�[f+)�

.653&+�Ob_�mnl[ch�i`�>+�PKPYSO� om_^�ch�nb_�mno^s�q[m�`ioh^�ni�l_[^cfs�]ifihct_� nb_�chn_mnch[f�

nl[]n� i`� \cl^m� qcnbion� ][omcha� [hs� [^p_lm_� _``_]nm� ih� nb_� \cl^m+� <� mchaf_� ^im_� il[f�

[^gchcmnl[ncih�q[m�mo``c]c_hn�ni�_mn[\fcmb�[h^�g[chn[ch�nb_�ila[hcmg�ch�nb_�BD�nl[]n�i`�\cl^m�

qbc]b�l_mofn_^�ch�mb_^^cha�i`�ila[hcmgm�ncff�nb_�_h^�i`�g[le_ncha�[a_+�N[gjfcha�qcnb�][f]cog�

[fach[n_�mq[\m�q[m�`ioh^�ni�\_� [h�_``_]ncp_�g_nbi^�`il�nb_�l_]ip_ls�i`�>+�PKPYSO� `c*ig�nb_�

]fi[][�i`�\cl^m+�Ob_�]fi[][f�mb_^^cha�i`�ila[hcmg�ch^cl_]nfs�l_`f_]n_^�chn_mnch[f�]ifihct[ncih+�

Ob_� chn_hmcns�i`�aliqnb�i`� ila[hcmgm�ch�nb_�jf[n_m�]ofnol_^�`lig�]fi[][f�mq[\m�g[s�\_�[�

]fim_�[jjlircg[ncih�i`�nb_�^_al__�i `�]ifihct[ncih�[h^�b_h]_�g[s�\_�om_^�[m�[�hihchp[mcp_�

n_mn�ni�^_n_lgch_�chn_mnch[f�]ifihct[ncih+�<�lcmcha�[h^�`[ffcha�mb_^^cha�j[nn_lh�q[m�i\m_lp_^�

ch� nb_�g[ch� mno^s)�qbc]b�[al__^�qcnb�[�jl_pciom�l_jiln�%<]b_h�_n�[f+)� .665&+�Ciq_p_l)� [�

]ihnchoiom�j[nn_lh�i`�mb_^^cha�q[m�hinc]_^�ch�nb_�jcfin�mno^s+�Ob_�^c``_l_h]_�hinc]_^�ch�nb_�

jcfin�mno^s�g[s�j_lb[jm�\_�^o_�ni�mg[ff�m[gjf_�mct_�i`�\cl^m�om_^+�Ob_�l_[mih�`il�]s]fc][f�

mb_^^cha� cm� hin�]f_[lfs� cg^_lmnii^�\on�g[s�]ill_mjih^�ni� nb_�]s]fc][f� _gjnscha�i`�]_][f�

]ihn_hnm+

Dn�q[m�i\pciom� ch�nb_�[h[fsmcm�i`�̂ [n[�ih�]`o,�a�i`�chn_mnch[f�ila[hm�ko[hncn[ncp_fs�

]ofnol_^)�nb[n�nb_l_�q[m�[h�ila[h�^_j_h^_hn)�mcahc`c][hn�chn_l[]ncih�\_nq__h�nb_�`__^m�ch�nb_�

mno^s�alioj�[h^�]ifihct[ncih�i`�>+�PKPYSO'�Ob_�]ifihct[ncih�i`�>+�PKPYSO�ch�nb_�]_][�i`�\cl^m�

ch� nb_�jf[hn�jlin_ch�\[m_^� `__^�alioj�q[m� `ioh^� ni�\_�mcahc`c][hnfs� fiq_l�nb[h� nb_�inb_l�

aliojm+� =on� nb_� ^c``_l_h]_� ch� nb_� ]ifihct[ncih� i`�ila[hcmgm� ch� d_dohc� il� ]lijm� q_l_
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chmcahc`c][hn+�Ciq_p_l)�nb_�hinc]_^�l_^o]ncih�ch�]ifihct[ncih�ch�nb_�]_][�i`�\cl^m� `_^�qcnb�

jf[hn�jlin_ch�\[m_^�`__^�[jj_[lm�ni�\_�i`�jl[]nc][f�mcahc`c][h]_�\_][om_�nb_�g[ch�][om_�`il�

][l][mm�]ihn[gch[ncih�cm�nblioab�nb_�ihq[l^�nl[hmgcmmcih�i`�ila[hcmgm�`lig�nb_� lojnol_�i`�

]_][�i]]ollcha�^olcha�nb_�g_]b[hct_^�_pcm]_l[ncih�jli]_mm+

Ob_�g_]b[hcmgm�chpifp_^�ch�nb_�i\m_lp_^�l_^o]ncih�i`�]ifihct[ncih�ch�nb_�\cl^m�`_^�

qcnb�jf[hn�\[m_^�`__^�q_l_�hin�_r[gch_^�[m�j[ln�i`�nbcm�qile+�Ciq_p_l)�ch�il^_l�ni�_rjf[ch�

nb_�l_[mihm�\_bch^�nb_�hinc]_^�^c``_l_h]_�nb_�`iffiqcha�jimmc\f_�oh^_lfscha�g_]b[hcmgm�[l_�

^cm]omm_^+�Dh�nb_�][m_�i`�\cl^m)�nb_�g[ch�mo\mnl[n_�nb[n�[``_]nm�nb_�gc]li`fil[�ch�nb_�BD�nl[]n�

cm�nb_�][l\ibs^l[n_m�[h^�nbcm�_``_]n�cm�^_j_h^_hn�ojih�nb_�nsj_�i`�][l\ibs^l[n_+�Ob_�l_pc_q�

i`�fcn_l[nol_�moaa_mnm�nb[n�nb_�jl_m_h]_�i`�q[n_l�mifo\f_�][l\ibs^l[n_m� ch]l_[m_m�gc]li\c[f�

[]ncpcns+�Ob_�q[n_l�mifo\f_�INKm�jl_m_hn�ch�\[lf_s)�ls_�il�qb_[n�b[p_�\__h�`ioh^�ni�ch]l_[m_�

nb_� []ncpcns� i`�gc]liila[hcmgm� ch� nb_� aon� %>bi]n� [h^�<hhcmih)� .66/&+� A_lg_hn[ncih� i`�

hih^ca_mnc\f_�^c_n[ls�mo\mnl[n_m�cm�[�g[dil�g_n[\ifc]�`oh]ncih�i`�gc]li`fil[�qbc]b�l_mofnm�ch�

nb_�`ilg[ncih�i`�jli^o]nm�mo]b�[m�a[m_m)�bs^lia_h)�][l\ih�^circ^_)� mbiln�]b[ch�`[nns�[]c^m�

%N>A<&)�f[]nc]�[]c^)�_nb[hif)�\l[h]b_^�]b[ch�̀ [nns�[]c^m�%=>A<&)�[ggihc[)�[gch_m)�jb_hifm�

[h^�ch^if_m�%Mi\_l`lic^)�_n�[f+)�.662&+�B[m_m�[l_�nb_�g[ch�jli^o]nm�i `�gc]li\c[f�g_n[\ifcmg+�

Ob_�a[m_m�[h^�[]c^�jli^o]_^� ^olcha�`_lg_hn[ncih� []]ogof[n_�ni�[�]_ln[ch�][j[]cns� f_p_f�

qbc]b�][om_m�nb_�`[mn_l�_gjnscha�i`�nb_�]_][f�]ihn_hnm+�Ob_�]igj[l[ncp_�_hf[la_g_hn�i`�]_][�

i`�\cl^m�ch�nb_�jf[hn�jlin_ch�alioj�i\m_lp_^�ch�nbcm�mno^s�cm�ch^c][ncp_�i`�̀ _lg_hn[ncih�jli]_mm�

n[echa�jf[]_� ch� nb_�ila[h+� A_lg_hn[ncih� []ncpcns� ch� nb_� ]_][� cm� moaa_mncp_�i`�jl_m_h]_� i`�

mo\mnl[n_m�qbc]b�̀ [pil�gc]li\c[f�̀ _lg_hn[ncih+�A_lg_hn[ncih�i`�mo\mnl[n_m�\s�mig_�ila[hcmgm�

g[s�l_mofn�ch�nb_�]l_[ncih�i`�[�l_mnlc]ncp_�jbsmcifiac]�_hpclihg_hn�qbc]b�cm�chbc\cnils�ni�inb_l
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ila[hcmgm+� Ob_� N>A<�[h^�=>A<� `ilg_^� [m� _h^�jli^o]nm� i`�gc]li\c[f� `_lg_hn[ncih�i`�

][l\ibs^l[n_m� [h^�jlin_chm)�l_mj_]ncp_fs)�]iof^�\_�chbc\cnils�ni�mig_�ila[hcmgm+�<m�[�l_mofn�

i`�jli^o]ncih�i`�][l\irsfc]�[]c^m)� nb_�jC�i`�fogch[f� ]ihn_hnm�\_]ig_m�gil_�[]c^c]+� Ob_�

]b[ha_� ch�nb_�`fil[�g[s�fiq_l�jC�[h^�[�^_]l_[m_� ch�jonl_`[]ncp_�jli^o]nm�l_mofncha�ch�nb_�

[]]ogof[ncih�i`�[]_n[n_� [h^� ch� nb_� ch]l_[m_� i`�pif[ncf_� `[nns� []c^m� %>ilh_l�_n� [f+)� .66-8�

R[f^lioj�_n�[f+)� .660&+�Ob_�l_^o]_^�]_][f�jC�[h^� JM�jin_hnc[f�_hb[h]_�nb_�[hnc\[]n_lc[f�

[]ncpcns�i`�QA<+�>ihnlif�i`�nb_�[h[_li\c]�g_n[\ifcmg�i`�j_jnc^_m�[h^�jlin_chm�\s�gc]li`fil[�

cm�f_mm�oh^_lmnii^�nb[h�nb[n�i`�][l\ibs^l[n_m�[h^�`olnb_l�l_m_[l]b�cm�h__^_^�ch�nbcm�l_a[l^+

Nig_�`__^�]igjimcncihm�b[p_�][j[]cnc_m�ni�ch^o]_�]_ln[ch�f_]nchm�̂ _mcah[n_^�[m� A__^�

Dh^o]_^�G_]nchm�%ADGm&�[m�^cm]omm_^�\s�Bill[hmih�_n�[f+�%.660&+�Ob_m_�[onbilm�i\m_lp_^�nb[n�

ADGm�]iof^�l_^o]_�^c[llb_[f�^cm_[m_m�ch�jcam�\s�chbc\cncha�mg[ff�chn_mnch[f�bsj_lm_]l_ncih�i`�

q[n_l�[h^�_f_]nlifsn_m+�G_]nch�ch^o]ncih�gcabn�jli\[\fs�\_�[�g_]b[hcmg�nb[n�g[s�ch`fo_h]_�

nb_�chn_mnch[f�]ifihct[ncih�i`�gc]liila[hcmgm+

Dh�nbcm�mno^s�\cl^m�\_fihacha�ni�aliojm�`_^�qcnb�[�`__^�`ilgof[ncih�]ihn[chcha�jf[hn�

jlin_ch�miol]_m�q_l_�`ioh^�ni�b[l\il�nb_�fiq_mn�hog\_l�i`�>+�PKPYSO�ch�]igj[lcmih�ni�aliojm�

`_^�qcnb�[hcg[f�jlin_ch�\[m_^�`__^�il�gcr_^�jlin_ch�`__^+�Ob_�jl_m_h]_�i`�[hcg[f�al_[m_�ch�

nb_�jf[hn�jlin_ch�\[m_^�̀ __^�g[s�b[p_�\__h�jlin_]ncp_�̀ il�>+�PKPYSO�[h^�jli\[\fs�b[p_�[``_]n_^�

nb_�l_mofnm�ni�mig_�̂ _al__+�Ob_�_``_]n�qiof^�b[p_�jli\[\fs�\__h�gil_�c` �nb_�̂ c_n�q[m�̂ _mcah_^�

_r]fomcp_fs� i`� jf[hn� chal_^c_hnm+� Ciq_p_l)� nb_� l_mofnm� i`� jl_pciom� mno^c_m� ih� ^c_n[ls�

chn_l[]ncihm�[h^�gc]li�̀ fil[�b[^�i`n_h�\__h�l_jiln_^�ch]ihmcmn_hn�[h^�cgjl_^c]n[\f_�^o_�ni�nb_�

`iffiqcha�l_[mihm+�Ob_�f_p_f�i`�honlc_hnm�[h^�nb_cl�\ci[p[cf[\cfcnc_m�g[s�p[ls�\_nq__h�^c_nm�

[h^�_p_h�\_nq__h�^c``_l_hn�\[n]b_m�i`�nb_�m[g_�`__^mno``+�Dh�[^^cncih)�nb_�_``_]nm�i `�p[lciom
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honlc_hnm�[l_�gil_�il�f_mm�ip_lf[jjcha�[h^�[l_�hih_r]fomcp_+�Ob_l_`il_)� cn�qiof^�\_�̂ _mcl[\f_�

ni�]b_]e�nb_�]ihmcmn_h]s�i`�l_mofnm�i`�nbcm�_rj_lcg_hn�ch�l_j_[n_^�nlc[fm+

Dh� `onol_� mno^c_m)� cn�qiof^� \_�^_mcl[\f_� ni� oh^_l�n[e_� nb_�g_]b[hcmnc]� [mj_]nm� \s�

g_[molcha�nb_�]b[ha_m�nb[n�n[e_�jf[]_�ch�nb_�]_][�i`�\cl^m�]ihm_ko_hn�ni�`_lg_hn[ncih+�Ob_�

]b[ha_m� i]]ollcha� ch� jC)�JM�jin_hnc[f)� f_p_fm� i`� QA<� jli^o]_^)� ch^o]ncih� i `�f_]nchm)�

^c``_l_h]_m�ch�clih�]ihn_hn�g[s�\_�_r[gch_^+

<�mocn[\f_�^c_n�`ilgof[ncih�g[s�b[p_�[h�[^^_^�_``_]n�qb_h�mnl[n_ac_m�mo]b�[m�>@�il�

msh\cinc]m�[l_�_gjfis_^+�<�]ig\ch_^�om_�i`�>@�mnl[n_as�qcnb�jl_\cinc]m�ih�[�^c_n�^_mcah_^�

_r]fomcp_fs� i`� jf[hn� \[m_^� ]igjih_hnm� g[s� ]ihnlc\on_� [� al_[n� ^_[f� ch� l_^o]cha� nb_�

]ifihct[ncih�i`�>�PKPYSO�ch�nb_�BD�nl[]n�i`�\cl^m+�D^_hnc`c][ncih�i`�go]iom�[h^�]lsjn�^q_ffcha�

ila[hcmgm�qbc]b�]iof^�]igj_ncncp_fs�_r]fo^_�>+�PKPYSO�g[s� mnl_hanb_h� nb_�>@� mnl[n_as+�

Dgjlip_^�\cim_]olcns�jlini]ifm�[fiha�qcnb�aii^�q[n_l�mojjfs�g[s�_``_]ncp_fs� l_^o]_�nb_�

]ifihct[ncih�i`�ila[hcmgm�ch�nb_�BD�nl[]n�i`�\cl^m�[h^�b_fj�ni�^_fcp_l�\cl^m�qcnb�go]b�l_^o]_^�

chn_mnch[f� fi[^�i`�>+�PKPYSO�ni�nb_�jli]_mmcha�jf[hnm+�M_m_[l]b�ih�^_p_fijg_hn�i `�]bc]e_hm�

l_mcmn[hn� ni� nb_� ]ifihct[ncih� i`�>+� PKPYSO� [h^� cggohifiac][f� mnl[n_ac_m� mbiof^� [fmi� \_�

mnl_hanb_h_^+�<�nin[f�_fcgch[ncih�i`�>+�PKPYSO�[jj_[lm� hin�`_[mc\f_�[n�nbcm�gig_hn�[h^�cn�cm�

^io\n`of� nb[n�nbcm�][h�_p_l�\_�[]bc_p_^+� Dn�qiof^�\_�\_h_`c]c[f� ni� nb_� ]ihmog_lm� c`�mig_�

jl_][oncihm� ch�nb_�jli]_mmcha�jli]_^ol_m�]iof^� \_�oh^_l�n[e_h+�Kl_p_hncih�i`�jli]_mmcha�

jf[hn�]limm�]ihn[gch[ncih�cm�[h�cgjiln[hn�[l_[�ni�\_�`i]om_^�ni�l_^o]_�nb_�>+�PKPYSO�fi[^�ih�

][l][mm_m�mif^�ni�nb_�]ihmog_lm+�H_nbi^m�`il�_pcm]_l[ncih�mbiof^�\_�cgjlip_^�ni�jl_p_hn�nb_�

lojnol_�i`�pcm]_l[�̂ olcha�jli]_mmcha+�Ob_�][a_m�[h^�p_bc]f_m�om_^�̀ il�nl[hmjiln�i`�\cl^m�mbiof^�

\_�^_]ihn[gch[n_^�[`n_l�_[]b�om_+�Njl[s�q[mbcha�i`�][l][mm_m�mbiof^�\_�^ih_�jlcil�ni�[h^
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[`n_l�m][f^cha�[h^�]bcffcha+�<fnbioab�>+�PKPYSO�^i�hin�molpcp_�`il�fiha�j_lci^m�ionmc^_�nb_�

bimn)�[� g[dil�`[]nil�]ihnlc\oncha�ni�nb_cl� molpcp[f� ih�]bc]e_h�][l][mm_m�cm�nb_�jl_m_h]_�i`�

bcab_l�[giohnm� i`�[p[cf[\f_�q[n_l�[h^�b_h]_� g_[mol_m�`il�l_^o]cha�nb_�[p[cf[\f_�q[n_l�ih�

]bc]e_h�][l][mm_m�qiof^�\_�\_h_`c]c[f�ch�l_^o]cha�nb_�ch]c^_h]_�i`�][gjsfi\[]n_lcimcm+

Jh�nb_�]ihmog_l�mc^_)�nb_�jlij_l�]iiecha�i`�jiofnls�g_[n�qiof^�jl_p_hn�nb_�ch]c^_h]_�

i`�][gjsfi\[]n_lcimcm+�>limm�]ihn[gch[ncih�i`�> �PKPYSO� c̀�ig�]bc]e_h�g_[n�ni� `ii^m�_[n_h�

oh]iie_^�mbiof^�\_�[pic^_^+�Ail�nbcm�nb_�bsac_hc]�[mj_]nm�ch�nb_�`ii^�b[h^fcha�jli]_^ol_m�

]oll_hnfs�jl[]nc]_^�mbiof^�\_� cgjlip_^+�=s�acpcha�\_nn_l�[nn_hncih�ni� [ff� nb_�[\ip_� fcmn_^�

g_[mol_m� nb_� jli\f_g� i`� >[gjsfi\[]n_l� ch`_]ncihm� ch� bog[hm� ][h� \_� l_^o]_^+� Ob_�

_rj_lcg_hn[f� [jjli[]b_m� om_^� ch� nbcm� qile� ]iof^� m_lp_�[m� [�gi^_f� `il� `conb_l� l_m_[l]b�

l_f[ncha�ni�^c_n[ls�g[hcjof[ncih�i`�3'�PKPYSO�]ifihctcha�nb_�chn_mnch[f�nl[]n�i`�\licf_l�\cl^m+

Dh� >b[jn_l�0)� nb_�^_n_lgch[ncih� i`�[hncgc]li\c[f� m_hmcncpcns� jli`cf_� [h^�gchcgog�

chbc\cnils�]ih]_hnl[ncih� %HD>&�i`�cmif[n_m�q[m�̂ _m]lc\_^+�Dh�nbcm�mno^s)�[hnc\cinc]�m_hmcncpcns�

i`�cmif[n_m�q_l_�^_n_lgch_^�omcha�^cme�^c``omcih�g_nbi^�[h^�HD>�qcnb�@*n_mn+�<m�>+�PKPYSO�

b[m�_g_la_^�[m� nb_�gimn�cgjiln[hn�][om_�i`�\[]n_lc[f�_hn_lcncm�ch�bog[hm)�nb_�^_n_lgch[ncih�

i`� [hncgc]li\c[f� mom]_jnc\cfcns�[h^�HD>�cm� cgjiln[hn�`il� c^_hnc`c][ncih�i`�[hncgc]li\c[f�

[a_hnm� ni�qbc]b�nb_�ila[hcmgm�b[p_�\_]ig_�l_mcmn[hn�[h^� mnl[chm�qcnb� mj_]c[f�l_mcmn[h]_�

j[nn_lhm+� <hncgc]li\c[f� l_mcmn[h]_� [giha� >[gjsfi\[]n_lm� cm� ih� nb_� lcm_� [h^� b_h]_� cn� cm�

cgjiln[hn�ni�nl[]e�̂ iqh�nb_�_g_la_h]_�i`�l_mcmn[h]_�\s�j_lci^c][f�mom]_jnc\cfcns�n_mncha)�`il�

molp_cff[h]_�[h^�_jc^_gcifiac][f� joljim_m+�<ff� i`�nb_� cmif[n_m� ch�nbcm� mno^s� ch]fo^cha� nb_�

]b[ff_ha_^�mnl[ch�q_l_�`ioh^�ni�\_�l_mcmn[hn�ni�n_nl[]s]fch_+�Ob_�^[n[�[h[fsmcm�mbiq_^�nb[n�

nb_l_� q[m� hi� mcahc`c][hn� ^c``_l_h]_� \_nq__h� cmif[n_m� \_fihacha� ni� nb_� nbl__� `__^� aliojm
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mo\d_]n_^�ni�nb_�mno^s�[h^�cmif[n_m�`lig�`clmn�[h^�f[mn�^[sm�i`�l_]ip_ls�ch�\inb�[hnbhc]li\c[c�
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ch�nbcm�mno^s+

Dh� >b[jn_l� 1)� nb_� qile� ih� nb_� gif_]of[l� ]b[l[]n_lct[ncih� i`�cmif[n_m� b[m� \__h�

^_m]lc\_^+�Ob_�g_nbi^�om_^�q[m�̀ f[a_ffch�a_h_�nsjcha�ch�qbc]b�nb_�PQG1 �a_h_�i `�3'�PKPYSO�q[m�

[gjfc`c_^� omcha� K>M� [h^� nb_h� mo\d_]n_^� ni� MKGK� `cha_ljlchncha+� Ob_� j[nn_lh� i\m_lp_^�

mbiq_^�nb[n�62"�i`�cmif[n_m�\_fiha_^�ni�ih_�j[nn_lh�qbcf_�2"�_rbc\cn_^�[�fcnnf_�p[lc[ncih+�Ob_�

l_mofnm�moaa_mn_^�nb[n�nb_l_�cm�jin_hnc[f�̀ il�p[lc[\cfcns�jli\[\fs�̂ o_�ni�a_h_nc]�l_[ll[ha_g_hnm�

nb[n�g[s�i]]ol�[giha�>+�PKPYSO�ch�nb_�chn_mnch[f�nl[]n�i `�\cl^m+�Ob_�l_mofnm�i`�\cinsjcha�[h^�

m_linsjcha�qcnb� CN�[hnca_hm�[fmi�[al__^�qcnb�nbcm�i\m_lp[ncih+�62"�i`�cmif[n_m�\_fiha_^�ni�

\cinsj_�DQ)�m_linsj_� CN�J8�/.)�J7�/6�qbcf_� 2"�ni�\cinsj_�DD�m_linsj_�CN�J7�/+�Ciq_p_l)�

ch�CG�nsjcha�gimn�i`�nb_�cmif[n_m�q_l_�l_jiln_^�ohnsj_[\f_�qbcf_�[�]iojf_�i`�nb_g�q_l_�CG�

1�nsj_�[h^�[�̀ _q�q_l_�CG�1-�nsj_+�Ob_�l_[mih�g[s�\_�nb[n�nb_�CG�msmn_g�[jj[l_hnfs�̂ i_m�hin�

]ip_l�[ff�_rcmncha�m_linsj_m)�j[lnc]of[lfs�[hcg[f�cmif[n_m+� Ob_�l_mofnm�^_gihmnl[n_�nb[n�\inb�

m_linsjcha�i`�cmif[n_m�qcnb�CN�[hnca_hm�[h^�MAGK�[h[fsmcm�T L�PQG1 �a_h_�[l_�]igj[l[\f_�[h^�

b[p_�[^_ko[n_�jin_hnc[f�ch�^cm]lcgch[ncha�\_nq__h�>+�PKPYSO�cmif[n_m+

Dh�]ih]fomcih)�nbcm�mno^s�^_gihmnl[n_^�nb[n�[�jf[hn�jlin_ch�\[m_^�`__^�]igj[l_^�ni�

[hcg[f�jlin_ch�\[m_^�̀ __^�][om_^�mcahc`c][hn�l_^o]ncih�ch�]_][f�]ifihct[ncih�i`�3GRU\QTHGIXKV�

PKPYSO� ch�aliqcha� \licf_l�]bc]e_hm+�Ob_� [hncgc]li\c[f� mom]_jnc\cfcns� j[nn_lhm� i`�>+�PKPYSO�

cmif[n_^�̀ lig�_rj_lcg_hn[f�\cl^m�q_l_�hin�ch`fo_h]_^�\s�[ �̂ c``_l_h]_�ch�̀ __^�]igjimcncih+�Ob_�

^loa� mom]_jnc\cfcns� jli`cf_m� ch� ]igj[lcmih�qcnb� m_linsjcha� [h^�PQG �1� a_h_� `cha_ljlchncha
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hi�mcahc`c][hn�p[lc[ncih+
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Q[h]igs]ch� .2�ja,�gG
Olcg_nbijlcg� 2+.2ja,gG
Kifsgsrch�=� /-+-�fP,�gG
>s]fib_rcgc^_� .2+-ja,gG
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HUddUdcfh'�LUgg]`]UX]g�"HL#�;bf]W\aYbh�Vfch\�"Elc]X#

[)B
Nis�j_jnih_� 2+--
Ni^cog�]bfilc^_� 5+--
Kin[mmcog�^cbs^lia_h�jbimjb[n_� .+3-
H[ah_mcog�]bfilc^_�%[hbs^liom&� 1-+-
H[f[]bcn_�al__h�ir[f[n_� -+-1

q_cab�0-�a�%_kocp[f_hn�q_cabn�i`�̂ _bs^l[n_^�
g_^cog,�G&�[h^�[^^�ni� .� G�i`�̂ cmncff_^�q[n_l+
C_[n�a_hnfs�ohncf�]igjf_n_fs�^cmmifp_^+
?cmj_hm_� .-�gG�pifog_�chni�m]l_q][jj_^�
\innf_m�il�no\_m�[h^�mn_lcfct_�\s�[oni]f[pcha�
[n�..2}>�`il�.2�gch+
CcX]Z]YX�gYa]�gc`]X�HUddUdcfh'�LUgg]`]UX]g�"CIHL&�Elc]X#

[)B
Olsjnim_� 1+26
>[m_ch�bs^lifsm[n_� 1+26
Ni^cog�]bfilc^_� 4+01
Kin[mmcog�^cbs^lia_h�jbimjb[n_� .+14
H[ah_mcog�]bfilc^_�%[hbs^liom&� .-+60
H[f[]bcn_�al__h�ir[f[n_� -+-04
<a[l� /+4-
Nomj_h^�.2+5�a�ch�2--�gG�i`�̂ cmncff_^�q[n_l�
=lcha�ni�\icf�\s�`l_ko_hn�[acn[ncih+�?i�hin�
[oni]f[p_+�>iif�ni�2-}�>�[h^�[m_jnc][ffs�[^^�
nb_�]ihn_hnm�i`�.�pc[f�i`�HNMQ�m_f_]ncp_�
mojjf_g_hnm�%NM�.3.&�l_]ihmncnon_^�qcnb�
/�gG�i`�mn_lcf_�^cmncff_^�q[n_l+�Hcr�q_ff�[h^�
jiol�chni�mn_lcf_�j_nlc�^cmb_m+�<cl�̂ ls�`il�
[n�f_[mn�.� biol+
CiY``Yf'�>]bhcb�7[Uf�"C>7'�Elc]X#

a,G
=__`�̂ _bs^l[n_^�ch`omcih� 0--+-
>[m_ch�bs^lifsm[n_� .4+2
Nn[l]b� .+2
<a[l� .4+-

Nomj_h^�05�a�ch�.� G�i`�̂ cmncff_^�q[n_l+�=lcha�
ni�nb_�\icf�ni�^cmmifp_�nb_�g_^c[�]igjf_n_fs+
Nn_lcfct_�\s�[oni]f[pcha�[n�./.}�>�`il�.2�gch+
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DYWfcdgm�fYgi`hg

7ddYbX]l�9

\cl^ `__^�alioj h_]lijms�l_mofnm

>� .,3 jf[hn [m]cn_m)�b_j[nc]�h_]limcm

>/,2 gcr_^ b_j[nc]�fcjc^imcm)�[m]cn_m

?NA gcr_^ _mjih^cfifcmnb_mcm

>1,4 gcr_^ b_j[nc]�fcjc^imcm

O�.,/ gcr_^ b_j[nc]�fcjc^imcm

O /,/ jf[hn b_j[nc]�fcjc^imcm

O /,. jf[hn [m]cn_m

O/,0 jf[hn b_j[nc]�fcjc^imcm)�_jc][l^cncm

O0,1 [hcg[f '

O1,3 [hcg[f b_j[nc]�fcjc^imcm)�[m]cn_m

O2,4 gcr_^ b_j[nc]�fcjc^imcm)�[m]cn_m

O 3,3 jf[hn `c\lchiom�j_lcnihcncm

>*�ohch`_]n_^�\cl^m)�O*�ch`_]n_^�\cl^m)�'�hi�^c[ahimcm�l_jiln_^+

.66
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7ddYbX]l�:�
HYgi`hg�cZ�gYfchmd]b[�UbX�V]chmd]b[

8]chmdYg� UbX�gYfchmdYg�cZ�9(�PKPYSO�]gc`UhYg�fYWcjYfYX�Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg(

G[\ IG@K Niol]_
%A__^
alioj&

IG@K�l_mofnm

<Q>� .,�. -.*1262 Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�- 7�/6

<Q>� .,�/ -.*1263 Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�- 7�/6

<Q>� .,�0 -.*1264 Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�-7�/6

<Q>�/,� D -.*1265 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�-7�/6

<Q>�/,�/ -.*1266 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�-7�/6

<Q>�/,�0 -.*13-- Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�- 7�/6

<Q>�0,� D -.*13-. <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�AQ�CG�ohnsj_[\f_�CN�- 7�/.)�- 7�/6

<Q>�0,�/ -.*13-/ <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/. )- 7/6

<Q>�0,�0 -.*13-0 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�- 7�/6

<Q>�0,1 -.*13-1 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/. )- 7/6

,**
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8]chmdYg� UbX�gYfchmdYg�cZ�9(�PKPYSO�]gc`UhYg�fYWcjYfYX�Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg(

G[\ IG@K Niol]_�
%`__^�alioj&

IG@K�l_mofnm

<Q>�1,�. -.*13-2 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�cgnsj_[\f_�CN�- 7 /.)�
- 7/6

<Q>�1,/ -.*13-3 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7 /.)�
- 7�/6

<Q>�1,0 -.*13-4 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

<Q>�2,�. -.*13-5 Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7/6

<Q>�2,/ -.*13-6 Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
-7�/6

<Q>�2,�0 -.*13.- Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

<Q>�2,1 -.*13.. Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7 /.)�
- 7�/6

<Q>�2,�2 -.*13./ Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

/-.
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8]chmdYg� UbX�gYfchmdYg�cZ�9(�:KPYSO�]gc`UhYg�fYWcjYfYX�Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg(

G[\ IG@K Niol]_�
%`__^�alioj&

IG@K�l_mofnm

<Q>�3, . -.*13.0 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�J7�/.)�
- 7�/6

<Q>�3,/ -.*13.1 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

<Q>�3,�0 -.*13.2 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

<Q>�3,1 -.*13.3 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7�/.)�J7�/6

<Q>�3,�2 -.*13.4 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

<Q>�3,�3 -.*13.5 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7/6

<Q>�4,�D -.*13.6 Hcr_^ Ii�>[gjsfi\[]n_l�l_]ip_l_^

<Q>�4,/ -.*13/- Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WW^'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�/.)�
- 7�/6

,*,
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8]chmdYg� UbX�gYfchmdYg�cZ�9(�PKPYSO�]gc`UhYg�fYWcjYfYX�Zfca�V]fXg�ZYX�X]ZZYfYbh�X]Yhg(

G[\� IG@K Niol]_
%`__^
alioj&

IG@K�l_mofnm

<Q>�4,�0 -.*13/. Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7/ . )- 7 �/6

<Q>�5,�. -.*13// Kf[hn 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DD�CG�1�CN�- 7�/

<Q>�5,�/ -.*13/0 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DD�CG�1�CN�- 7�/

<Q>�6,�. -.*13/1 <hcg[f
3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�-7�/.)�-7�/6

<Q>�6,/ -.*13/2 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7�/. )- 7/6

<Q>� .-,� . -.*13/3 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7�/.)-7�/6

<Q>�.-,/ -.*13/4 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7�/. )- 7�/6

/-0

!%-.,$1#%$�2)0(� -%.*)//),+� ,&�0(%�#,-3.)'(0�,2+%.��  1.0(%.�.%-.,$1#0),+� -.,()")0%$�2)0(,10�-%.*)//),+�



8]chmdYg� UbX�gYfchmdYg�cZ�9(�:KPYSO�]gc`UhYg�fYWcjYfYX�Zfca�V]fXg�ZYX�X]Z]ZYfYbh�X]Yhg(

G[\ IG@K Niol]_�
%`__^�alioj&

IG@K�l_mofnm

<Q>�.-,0 -.*13/5 <hcg[f 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7/ . )- 7 �
/6

<Q>� ..,. -.*13/6 Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�J7�
/. )- 7�/6

<Q>� ..,/ -.*130- Hcr_^ 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�
/. )- 7�/6

<Q>�./,�. -.*130. Kf[hn 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7/ . )- 7 �
/6

<Q>�./,/ -.*130/ Kf[hn 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�1-�CN�- 7�/.)�- 7�
/6

<Q>�./,0 -.*1300 Kf[hn 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�- 7�
/. )- 7/6

<Q>�.0,. -.*1301 Nnl[ch�chi]of[n_^ 3GRU\QTHGIXKV�PKPYSO�WWU'�PKPYSO�
=cinsj_�DQ�CG�ohnsj_[\f_�CN�
-7/.)�J7�/6

/-1
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7ddYbX]l�;

9U`Wi`Uh]cb�cZ�gc`iV`Y�DIF�WcbhYbh�UbX�]fcb�WcbhYbh�cZ�X]Yh�Zcfai`Uh]cbg�igYX

Ic`iV`Y�DIF�WcbhYbh

chal_^c_hn ^ls
g[nn_l
"

f_p_fm�ch�nb_�^c_n�%"&�

[hcg[f� jf[hn

mINK
" i`
?H

<giohnm�][f]of[n_^�
%" &

[hcg[f� jf[hn

]ig 56 24+5 14+0 -+4 -+03 -+/6
qb_[n 54 /-+3 ./+0 0+.3 -+23 -+01
mis\_[h�g_[f 56 * /-+- ./+52 * /+/5
][hif[�g_[f 60 * 2+- ..+5 * -+21
]ig�afon_h�g_[f 6- * 3+- /+45 * -+.2

nin[f -+6/ 0+3

/-2
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?fcb�WcbhYbh

chal_^c_hn f_p_f�jl_m_hn�

[hcg[f� jf[hn

clih
]ihn_hn
ga,ea
%`_^
\[mcm&

clih�]ihn_hn�][f]of[n_^
%ga&

[hcg[f� jf[hn

]ig 24+5 14+0 /. ./.0+5 660+0
qb_[n /-+3 ./+0 1- 5/1 16/
g_[n�g_[f 3+- * 11- /31- *

jiofnls�\sjli^o]nm�g_[f 3+- * 11- /31- *

`cmb�g_[f 3+- * 0-- .5-- *

`_[nb_l�g_[f 0+- * 43 //5 *

mis\_[h�g_[f * /-+- ./- * /1--
][hif[�g_[f * * .26 * 462
]ig�afon_h�g_[f * 3+- 1-- * /1--
O+�=+�gch_l[f�gcrnol_ -+-2 -+-2 1+1%"& //-- //--
jiofnls�gch_l[f�gcrnol_ -+-2 -+-2 0+-%"& .2-- .2--

nin[f .0-12+5 .-45-+0

/-3
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7ddYbX]l�<

9cadcg]h]cb�cZ�ViZZYfg

J7s�"Jf]g�UWYhUhY#�ViZZYf

>ih]_hnl[n_^�mni]e *2-S
/1/a�Olcm�\[m_
24+.gG�af[]c[f�[]_nc]�[]c^
fJJgG�-+2�H�@?O<�%jC�5+-&

Rilecha�mifoncih DS

J8;�"Jf]g�VcfUhY#�ViZZYf

>ih]_hnl[n_^�mni]e 2S

21a�Olcm�\[m_
/4+2a�\ilc]�[]c^
/-gG�-+2�H�@?O<�%jC�5+-&

/-4
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